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INTRODUCTION 

This manual i s  intended f o r  use by those concerned with the  design 

of t h e  STIL language. For those in te res ted  i n  jus t  the  use of STIL, they 

a r e  referred t o  the  STIL USERS MANUAL. 

The STIL in t e rp re t e r  has been e n t i r e l y  wri t ten  i n  FORTRAN N and has 

been compiled and u t i l i z e d  on a number of computer systems. The in te r -  

p r e t e r  consis ts  of a main program and 33 sub-programs. This manual de- 

scr ibes  and gives a l i s t i n g  of each section of t he  in te rpre te r .  

The e n t i r e  program requires  about 25K words of memory. This includes 

t he  space f o r  t he  users STIL program. About 5K of memory can be saved by 

using an overlay s t ruc ture  a s  shown below 

ROOT SEGMENT 

OVERLAY STRUCTURE 



MAIN PROGRAM 

The main program performs a number of i n i t i a l i z a t i o n  tasks,  p r i n t s  

t he  word "STIL" and then c a l l s  subroutine INFUT t o  begin reading t he  

user ' s  STIL program. 
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M A I V  PROGRAM 

I N I T I A L I Z E  THE V A R I A B L E S  AVD ARRAYS9 AVD CALL SUSROUTZVE I ' JPUT  T O  
PROCESS T H E  S T I L  PROGRAM 

DO 10 I = l t M A S Z  
N A M E ( I  )=O 
K S T I  I )  =O 
L N G T (  I ) = O  
A V R S ( I ) = J P E R C  
S T N 3 ( I ) = J P E R C  
C O V T I V U E  
DO 15 I = l q M P S Z  
K ( I ) = J B L K C  
CDNTINUE 
D 3  2 0  I = l t M D S Z  
D A T A ( I ) = J B L K C  
N X ( I ) = J P E R C  
C O V T I V U E  
K t J P O S ) = J S E M C  
J P O S = J P 3 S + l  
WRITE  ( 6 9 2 2 1  
F 3 R Y A T (  ' S T I L  ' q / /  1 
CALL I V P U T  
END 



SUBROUTINE Im 

This routine exercises control  over reading the  u se r ' s  STIL program. 

Each card i n  the  program i s  read i n to  a vector named L under an 8 0 ~ 1  for-  

mat specif icat ion.  The non-blank characters a r e  then placed i n  consecu- 

t i v e  order i n to  a vector named K. K i s  capable of holding 4000 characters.  

This reading process i s  stopped under t he  following conditions. 

( a )  When an a s t e r i s k  I * '  i s  encountered. It i s  then assumed t h a t  

t he  STIL ins t ruct ions  which a re  read i n  so f a r  need t o  be 

executed. A pointer  (DOS) i s  s e t  t o  1 and subroutine INTERP 

i s  ca l led  t o  begin executing the  STIL ins t ruct ions .  

(b)  When a formatted read statement i s  found. It is  then necessary 

t o  execute the  port ion of the  STIL program up t o  t h i s  point .  

A f l a g  (KFLAG) i s  s e t  t o  22, JPOS i s  s e t  t o  1 and subroutine 

INTERP i s  ca l led.  

( c )  When the  K a r ray  i s  f i l l e d .  KFLAG i s  s e t  t o  1, JPOS is  s e t  t o  

1 and subroutine INTERP i s  ca l l ed  t o  begin executing the  in- 

s t ruc t ions  so f a r  stored i n  the  K ar ray.  

Control is  returned t o  INPlTT a f t e r  executing t he  program segment pre- 

viously read. INPUT w i l l  examine KFLAG and i f  it i s  equal t o  22 it w i l l  

c a l l  subroutine READ. I f  KFLAG i s  1 some of the  characters a t  the  end 

of K may have t o  be placed i n  t he  beginning of the  K vector.  For example 

assume the  locat ions  3997-4000 i n  K contain t he  characters ';FIN1. 

The characters i n  K 
1 - K3996 

have jus t  been executed. Characters i n  

K 
3997 - K4000 w i l l  be t rans fe r red  t o  K1 - K and the  non-blank characters 4 

of the  remainder of t h i s  ins t ruc t ion  and the  remaining port ion of the  

program w i l l  be stored i n  K s t a r t i n g  with locat ion 5 .  



If t he  reading i s  stopped due t o  t he  presence of an as te r i sk ,  an 

attempt w i l l  be made t o  read more data cards and t he  cycle w i l l  be re- 

peated. If there  a r e  no cards t o  read , i t  i s  assumed t h a t  the  program i s  

f in ished and an a s t e r i s k  i s  placed i n  ~ ( 2 ) .  When subroutine INTERP i s  

ca l l ed  t h i s  w i l l  br ing the  execution t o  a normal stop.  



SURROUT I NE INPUT 
COMMON/BLKl/ L ( 8 0 )  9K(4OOQI 9 D A T A ( 7 0 9 0 )  ,NX( 2 0 0 0 1  
COMNON/BLKZ/ N A M € ~ ~ ~ ~ ~ K S T I ~ ~ ~ ~ L N G T ~ ~ O ~ ~ A V R G ~ ~ O ~ W S B N ~ ( Z O ~  
COMMON/BLK3/ J A C I J R C I J C C , J D C I J E C ~ J F C ~ J G C I J H C ~ J I C ~ J J C ~ J K C ~ J L C , J M C  
COMMON/BLK4/ J N C ? J O C I J P C , J Q C I J R C W J S C , J T C ~ J U C ~ J V C I J W C ? J X C ~ J Y C I J ~ C  
COMMON/BLKS/ J O C P J L C I J ~ C ~ J ~ C , J ~ C * J ~ C , J ~ C ~ J ~ C , J ~ C  
COMMON/BLK6/ J P L S C , J M I N C I J P E R C ~ J D I V C ~ J A S T C I J E Q L C ~ J B L K C ~ J C O M C * J S E M C  
COMMON/BLK7/ J P O ~ ~ K E N D , J R , M P S Z ~ M D S Z ~ I J ~ A S Z ~ N S E E D ~ K W A N I K F L A G ~ L C L ~  
COMMON/BLKR/ LSEMvLWC, JLPRC. JRPRC 
DIMENSION L P ( 8 0 )  

C I F  THE PROGRAM I S  BEING FXFCUTED I N  SEGMENTS GO TO STATEMENT 55  
I F (  KFLAG -EQ. 1 *AND. JPOS - G E e  CSEM) GO TO 5 5  
I F I  KFLAG .EQ- 2 2  .AND. JPOS .GF. LSEMf GO TO 55 

C READ AND PRINT A CARD 
1 0  QEAD ( 5 * 1 2 , € N D = 2 5  1 i L ( I t ? I = l r 8 0 )  
1 2  FFlRMAT(80A1) 

N R I T E ( 6 9 1 3 )  L 
1 3  FORMAT( 1 X ? 8 O A l )  

J =  1 
C SUPPRESS BLANKS 

DO 1 5  I = l r R O  
I F (  L I I )  *EQ. JRLKC 1 GO TO 15 
L P ( J ) = L ( I I  
J=J+l 

1 5  CONTINUE 
I F (  J .EQ. 1 1 G n  TO 1 0  

C I F  THE INSTRUCTION I S  A FORMATTED READ GO TO STATEMFNT 1 3 5  
I F [  L P ( 6 )  eFWe JRC .AND- L P ( 7 )  - E Q e  JMC *AND. L P ( 1 O I e E Q e  JLPRC 1 

1 GO TO 1 3 5  
N= J- 1 

C STORE THE CONTENTS OF THE CARD INTO K ARRAY 
DO 2 0  I = l , N  
I F (  L P ( I 1  eEQ*  JASTC 1 GO TO 25 
K( J P D S l = L P t  I )  
I F I  JPOS -FQ*  MPSZ 1 GO TO 15 
JPOS= JPOS+1 

2 0  CONTINUE 
GO TO 1 0  

C PUT AN ASTERISK INTO THE LAST P O S I T I O N  TO MARK THE FND OF TWF S T l L  P R O G R A F  
25 K ( J P Q S ) = J A S T C  

KEND=JPOS 
W R I T E ( 6 1 2 7 )  

27 F O R M A T ( / / / / )  
C SET JPOS TO THF BEGINNING OF THE K ARRAY AND CALL SUBROUTINE INTERP 
C TO START THE EXECl fT InN OF S T I L L  INSTRUCTIONS 

JPOS=L 
CALL INTERP 

C PROGRAM TO BE RUN I N  SECTIONS 
C SET KFLAG TO SEGMENT THE PROGRAM 

3 5  KFLAG=l  
L C L M = I + l  
GO TO 1 4 0  

1 3 5  KFLAG=22 
C LOCATE THE LAST COMPLETE INSTRUCTION BY SFARCHING A SEMICOLON FRnM THE 
C END O F  THE SEGMENT 



C END 
55 

C 

85 

C END 

00 4 0  I= l .MPSZ 
I F (  K ( J P Q S )  eEQo JSEMC 1 GO TO 50 
JPOS=JPOS-1 
CONT I NUE 
W R I T F ( 6 r 4 2 )  
FORMAT4 "0 SEMI-COLON I N  PROGRAM SECTION' 1 
STOP 
LSEM= JPOS 
SET JPOS TO THF BEGINNING OF K  ARRAY AND CALL SURROUTINE INTERP TO 
BEGIN EXECUTION 
KEND=MPSZ 
J P O S = l  
WRITE(6.27)  
CALL INTERP 
OF INPUT AN0 E D I T I N G  FOR A SECTION 
K ( l ) = J S E M C  
ERASE ALL  THE EXECUTED INSTRUCTIONS FROM K ARRAY 
JPOS=2 
DO 60 I=Z,LSEM 
K t I l = J B L K C  
CONT I NU€ 
I F (  KFLAG .EQo 2 2  1 GO TO 8 5  
IF( LSEM .EQ. MPSZ I GO TO 70 
TRANSFER THE INFORMATION BEYOND THF L A S T  EXECUTED INSTRUCTION TD THE 
BEGINNING OF THE K  ARRAY 
N=MPSZ-LSEM 
J=LSEM+l  
DO 65 I=JpMPSZ 
K ( J P O S ) = K ( T )  
JPOS= JPOS+l  
CONTINUE 
I F (  LCLM oGTe 50 1 60 TO 90  
TRANSFER THE INFORMATION WHICH WAS LEFT ON THE LAST CARD TO K A R R A Y  
DO 75 I=LCLM,8O 
I F (  L ( I )  eEQo JASTC 1 GO TO 25 
I F (  L ( I 1  eEPo JBLKC 1 GO TO 75 
K I J P O S I = L ( I )  
JPOS=JPOS+l 
CONTINUE 
RESET KFLAG AND GD BACK TO 10 TO READ THE REMAINING CARDS 
KFLAG=O 
LSEM=MPSZ 
GO TO 1 0  
CALL READ 
GO TO 8 0  
OF HOUSE-CLEANING FOR NEW SECTION 
END 



SUBROUTINE INDATA 

Format f r e e  data input i s  read i n  by subroutine I R d T A .  CoIDrnOn 

ways of wri t ing numbers a r e  recognized as t h e  normal procedure and 

3 t he  s c i e n t i f i c  notation f o r  representing numbers ( i . e . ,  34.6 x 10 ) i s  

not recognized. The maximum number of decimal d i g i t s  allowed i n  a number 

i s  ten.  The values can be wri t ten  with o r  without a decimal point and 

with o r  without a sign. I f  a number does not  have a sign preceding it, 

it i s  assumed t o  be a posi t ive  number, and a l l  t he  numbers a r e  t r ea t ed  

a s  r e a l  ( f l oa t i ng  point)  values. The numbers must be separated by com- 

mas and t he  end of an array of numbers must be indicated by a semicolon 

jus t  l i k e  any other STIL ins t ruc t ion ,  

I f  a problem i s  encountered during the  process, such as finding a 

character  other than a decimal d i g i t  within t he  f i e ld ,  o r  locat ing a 

number which has more than 10 decimal d ig i t s ,  or  running out of empty 

c e l l s  i n  the  DATA array, an appropriate message i s  printed, t he  array 

name and t he  information gathered about it so f a r  i s  erased from the  

memory and subroutine EAD i s  ca l l ed  t o  locate  t he  next ins t ruct ion i n  the  

program. 

In  general t he  procedure of conversion goes a s  follows. F i r s t ,  t he  

f i e l d  of a number i s  determined - the  f i e l d  s t a r t s  with a comma and ends 

with another comma (except t he  first and l a s t  elements of an a r ray) .  I f  

the re  a re  no decimal d i g i t s  i n  between t he  commas the  value of t h a t  e le-  

ment i s  assumed t o  be zero. I f  the re  i s  a decimal point  in the  f i e l d  t he  

number i s  evaluated i n  two pa r t s  and added together.  If there  i s n ' t  a deci- 

m a l  point it is assumed t o  be a whole number. After  s tor ing t he  calculated 

value i n t o  the  DATA ar ray  t he  next f i e l d  i s  determined and the  procedure 



i s  repeated u n t i l  a  semicolon i s  found a t  t he  end of a  f i e l d .  This l a s t  

number i s  considered t o  be the  l a s t  element i n  the  a r ray  and an end of array 

indicator  i s  s e t  i n  the  NX vector f o r  t he  a r ray  i n  question. Since a  

semicolon indicates  t he  end of an ins t ruct ion subroutine INTERP i s  ca l l ed  

t o  decode t he  next ins t ruct ion i n  t he  program. 



SUBROUTINE INDATA 
COMMON/BLKl/ L I 8 0 ) , K ( 4 0 0 0 ~ ~ D A T A ~ 2 0 0 0 ) q N X ~ 2 O O O )  
COMMON/BLK2/ NAME(20)~KST(20)~LNGT(20)vAVRG(2O)qSTND(201 
COMMON/BLK3/ JAC,JRC~JCCqJDC,JEC~JFC9JGC9JHC9JICwJJCpJKC~JLC9JMC 
CDMNON/BLK4/ JNC9JOCw JPCq JQCtJRCqJSC,JTC,  JUCvJVCp JWC,JXCvJYCvJZC 
COMMON/8LK5/ J O C ~ J ~ C , J Z C * J ~ C , J ~ C ~ J ~ C * J ~ C ~ J ~ C , J B C P J ~ C  
COMMON/BLK6/ J P L S C 9 J M I N C q J P F R C v J D I V C p J A S T C , J R L K C v J C O M C p J S E M C  
COMMON/BLK7/ J P O S v K E N O q J R ~ M P S Z , M D S Z ~ M A S Z t N S E E D 9 K W A N q K F L A G ~ L C L M  
COMMON/BLKB/ LSEMqLWCvJLPRCgJRPKC 

C I F  THE V A R I A B L E  I S  ALREADY I N  MEMORYw ALL DATA P E R T A I N I N G  TO I T  I S  E R A S F D  
KF=KFLAG 
KFLAG=2 
JPOS=JPOS-4 
CALL  FREEAR 
JPOS= JPOS+4 
K F  LAG=KF 
KFLG=99  
LLWC=LWC 

C AN EMPTY C F L L  I N  NAMF ARRAY I S  LOCATED, I F  NONE I S  A V A I L A B L E 1  A MESSAGE 
C I S  P R I N T E D  AND SUBROUTINE BAD I S  CALLED TO S K I P  THE INSTRUCTION 

00 1 0  I = l v M A S Z  
I F (  N A M E ( I 1  - E Q e  0 1 GO TO 1 5  

1 0  CONTINUE 
W R I T E ( 6 9 1 2 )  K ( J P O S 1  

1 2  FORMAT( ' TOO MANY ARRAYS ' ? A 1  ) 
C A L L  BAD 

C VARIABLE NAME AND THE BEGINNING LOCATION ARE STORFD I N  NAME AND KST 
C ARRAYS K E S P F C T I V F L Y  

15 K A R Y = I  
NAMFt KARY )=#I J P O S I  
KNTR=O 

20  I F t L W C  . E Q e  MDSZ) GO TO 25 
JR=LWC+1 
GO TO 30 

2 5  J R = l  
3 0  I F ( N X ( J R )  ,EQ. JPFRC)  GO TO 60 

KATP= 1 
32  CALL  RANENT 

I F ( N X ( J R 1  ,EQ. JPERC)  GO TO 4 0  
I F (  KATP e G T e  MDSZ 1 GO TO 35 
KATP=KATP+ l  

GO TO 32  
3 5  W R I T E ( 6 p 3 7 )  NAME(KARY1 
37 FORMAT( "ATA ARRAY F I L L E D  ' 9  A l )  

LWC=LLWC 
NAME[ KARY )=0 
C A L L  BAD 

40 K S T ( K A R Y I = J R  
K A T P = l  

4 5  SUM=OeO 
C THE F I E L D  WIDTH OF AN ELEMENT I S  DETERMINED 

K K = 2  
I F ( K ( J P O S + 2 )  o E Q o  J P L S C  ,ORe K f J P O S + ? )  .EQ, J M I N C )  KK=3 
NUMST=JPOS+KK 
J F  IN=NUMST+ 10 
DO 5 0  I = N U M S T v J F I N  



I F I K t I )  .EQ. JPERC .OR, K ( I )  .EQ. JCONC ,OR. K ( I 1  .EQ. JSEMCI  
160 TO 5 5  

5 0  CONTINUE 
C I F  THE F I E L D  I S  GREATER THAN 1 0  D I G I T S *  A MFSSAGE I S  PRINTFD,  A R R A Y  I S  
C FRASED AND SUBROUTINE BAD I S  CALLED TO S K I P  THE INSTRUCTION 

W R I T E ( 6 r 5 2 )  ( K ( J ) r J = N U M S T r J F I N )  
5 2  FORMAT(' DATA F I E L D  TOO WIDE ' 9 1 0 A 1 )  
5 1 0  NAME(KARY)=O 

KNTR=KNTR-1 
KP=KST(KARY 1 
KST ( K A R Y )  =0 
I F (  KNTR eLE. 1 1 GO TO 5 1 6  
DO 5 L 5  I-1,KNTR 
K N = N X ( K P I  
NXt  KP )=JPERC 
KP=KN 

515 CONTINUE 
N X [ K P  )=JPERC 

5 1 6  LWC=LLWC 
CALL  BAD 

C THE VALUE OF AN ELEMENT I S  CALCULATED A N 0  STORED I N  DATA A R R A Y  
5 5  NlJMEN=I 

NPOSzNUMEN-NUMST 
I F 4 N P O S  eEQ. 0 )  60 TO 1 0 5  
DO 1 0 0  I = l * N P O S  
J=NUMEN- I 
I F ( K ( J 1  .EQ. J O C )  GO TO 6 0  
I F ( K ( J 1  . E Q e  J I G )  GO TO 61 
I F I K ( J 1  .EQ. J 2 C )  GO TO 6 2  
I F ( K ( J )  * E Q e  J 3 C )  GO TO 6 3  
I F ( K ( J 1  S E Q m  J 4 C )  GO TO 64 
I F [ K I J )  SEQ. J 5 C )  GO TO 6 5  
I F ( K ( J 1  -EQe J 6 C )  GO TO 66 
I F I K f J )  eEQe J 7 C )  GO TO 6 7  
I F ( K ( J )  .EQ. J 8 C )  GO T O  6 8  
I F I K ( J )  .EQ. J 9 C )  GO TO 69 
W R I T E ( 6 9 5 7 )  ( K ( J ) r  J=NUMSTINUMEN) 

5 7  FORMAT( @ BAD DATA 5 2 0 A 1 )  
GO TO 5 1 0  

6 0  D=O.O 
GO TO 7 0  

61  D=1,0 
GO TO 7 0  

6 2  0 = 2 e 0  
GO TO 7 0  

63 D=3.0 
60 TO 7 0  

64 D=4.0 
GO TO 7 0  

6 5  D=5.0 
GO TO 7 0  

66 D=6.0 
GO TO 70 

6 7  D=7.0 
GO TO 70 

68  0=8.0 



GO TO 7 0  
69 D=9,0 
7 0  SUM=SUM+D@lO**(I-1) 

1 0 0  CONTINUE 
1 0 5  IF (K(NUMEN1 eEQe JCONC .OR, K(NUNEN1 eEQa JSEMCI GO TO 2 0 0  

I F 4 K ( N U N E N + l )  ,EQ. JCOMC .OR, KINUHEN+l )  .FQ. JSFMCIGO TO 2 0 0  
DO 1 5 0  I=1,6 
J=NUMEN+I 
I F I K ( J 1  ,EQ, JCOMC .OR, K ( J )  ,EQ, JSEMC) GO TO 1 9 0  
I F I K f J I  e E Q e  JOG) GO TO 130  
I F ( K ( J 1  ,EQ, J l C )  GO TO 1 3 1  
I F ( K ( J 1  eEQ* J 2 C I  GO TO 1 3 2  
I F ( K ( J 1  ,EQ. J 3 C )  GO TO 1 3 3 -  
I F ( K ( J )  eEQ- J 4 C 1  GO TO 1 3 4  
I F I K ( J 1  ,EQ, J 5 C )  GO TO 1 3 5  
I F ( K ( J )  ,FQe J 6 C l  GO TO 1 3 6  
I F ( K ( J 1  -EQo J 7 C )  GO TO 1 3 7  
I F ( K ( J 1  -EQ. J 8 C )  GO TO 1 3 8  
I F ( K (  J) - E a r  J 9 C )  GO TO 1 3 9  
KK=NUMEN+6 
WRITE(6,57)  (K(J ) rJ=NUMST,KK)  
GO TO 5 1 0  

1 3 0  D=O.O 
GO TO 140 

, 1 3 1  D=l.O 
GO TO 1 4 0  

1 3 2  0=2.0 
GO T O  140 

1 3 3  0=3,0 
GO T O  1 4 0  

1 3 4  D=4,0 
GO TO 1 4 0  

1 3 5  0 = 5 - 0  
GO TO 1 4 0  

1 3 6  D=6,0 
GO TO 1 4 0  

1 3 7  D=7,0 
GO TO 1 4 0  

1 3 8  0=8.0 
GO TO 1 4 0  

139 0=9,0 
1 4 0  SUM=SUM+D/[ 10,0**1) 
1 5 0  CONTINUE 

190 NUMEN=J 
2 0 0  I F ( K [ J P O S + Z )  ,EQI JMINC)SUM=-SUM 

DATA ( J R  )=SUM 
KNTR=KNTR+l 
I F (  KFLG .EQ. O B NX(LUC)=JR 
KFLG=O 
LWG=JR 

I F I K l N U N E N )  .EQe JASTC .OR, K(NUMEN+l)  ,EQ- JASTC) GO TO 680 
I F {K (NUMEN)  *EQ. JSEMC *OR. K(NUWEN+l)  ,EQe JSEMC) GO TO 2 0 5  
ZF(K(NUMEN1 eEQ, JPERC *AND. K(NUMENc1) -EQe JCOMC) NUMEN=NUMFN+1 
JPOS=NUHEN- 1 
JR=LWC+1 

520 I F (  3 R  ,GT, YDSZ 3R=1 



I F (  N X ( J R 1  oEQe JPERC GO TO 45 
JR=JR+ l  
KATP=KATP+l 
I F (  KATP oLTe MDSZ 1 GO TO 520 

C I F  DATA ARRAY I S  F I L L E D  BEFORE ALL THE ELEMENTS ARE STORED, A MFSSAGE 
C I S  PRINTED, ARRAY I S  ERASED AND SUBROUTINE BAD I S  CALLED 

W R I f E ( 6 r 3 7 )  NAME(KARY1 
C THE LENGTH OF THE ARRAY I S  SET, JPOS I S  UPDATED AND SUBROUTINE TMTERP 
C I S  CALLED TO WORK ON THE NEXT INSTRUCTION 

GO TO 510 
205 NX(LWC)=JASTC 

LNGT(KARY)= KNTR 
C A SEMICOLON INDICATES THE END OF AN ARRAY 

I F 4  K(NUMEN1 .EQ. JSEMC 1 GO TO 525 
JPOS=NUMEN+l 
CALL INTERP 

525 JPOS=NUMEN 
530 CALL INTERP 
600 JPOS=NUMFN 

CALL BAD 
END 



SUBROUTINE m 

Data input t o  a STIL program i s  normally made i n  a format f r ee  form. 

However, i n  order t o  enable some users who may have t h e i r  data already 

punched i n  a formatted form, t o  use t he  STIL language without repunching 

t h e i r  data a l imi ted kind of formatted input i s  provided. Subroutine 

REA;D handles simple formats, and reads and s to res  t he  data i n  the  DATA 

array.  

Since the  STIL package t r e a t s  a l l  the  var iables  a s  s ingle  precision 

f l oa t i ng  point variables,  double precision and integer  formats cannot 

be used. Only one t o  four  var iables  can be read by one read statement. 

I f  one var iable  i s  being read a format statement can specify any number 

of f i e l d s  on a card. I f  two, th ree  o r  four var iables  a r e  being read, 

each card can contain only one s e t  of values. I f  needed, ce r ta in  c o l ~ s  

on the  card can be skipped by using the  "x" specif icat ion.  

Before processing,the i n t e rp re t e r  checks the  v a l i d i t y  of the  RFAD 

and FORMAT ins t ruc t ions .  I f  t h e i r  syntax a r e  correct  the  number of 

var iables  and the  num5er of values t o  be read a r e  determined. I f  the  

var iable  names a r e  already i n  memory it erases  a l l  t h e  information about 

these  arrays  from the  l ists .  Then it checks t he  DATA and the  NAME arrays  

t o  see i f  the re  a re  enough empty c e l l s  f o r  the  values t o  be stored.  I f  

t h i s  check i s  posit ive,  it a l loca tes  t he  required number of c e l l s  and 

completesthe housekeeping jobs t o  s e t  up t he  arrays .  Different  read 

statements a r e  provided depending upon the  number of var iables .being 

read. However the  format statement furnished by t he  user i s  u t i l i z e d  a s  

it i s  with a l l  t he  read statements. An image of t he  card read i s  printed 

and t he  values a r e  stored i n  t he  previously reserved c e l l s .  After  reading 

t h e  required number of values control  i s  returned t o  the  ca l l ing  routine 

which is  subroutine INPUT. 



SUBROUTINE RFAD 
COMMON/RLKL/ L(80~vK(4O00~vOATA(2000)~NX(2000) 
COMMON/BLK2/ NAME(20lvKST(20)rLNGT(2O)vAVRG(2O),STND(20) 
COMMON/BLK3/ JAC,JBC9JCCvJDCuJECpJFC~JGC9JHCvJIC,JJCvJKC~JLCvJMC 
COMMON/BLK4/ JNCvJOCvJPC, JQCv JRCv JSCuJTCv JUCtJVCtJWCt JXCy JYCvJZC 
COMMON/BCKS/ J U C ~ J ~ C I J ~ C ~ J ~ C ~ J ~ C ~ J ~ C ~ J ~ C ~ J ? C , J ~ C , J ~ C  
COYYON/BLK6/ JPLSC,JMINC,JPERCIJDIVG,JASTCIJEQLCIJBLKCqJCDMC9JSEMC 
COMMON/BLK7/ JPOS,KEND~JRvMPS7,MDSZ~MASZ,NSFED9KWAN,KFLAG~LCLM 
COMMON/BLKB/ LSEMpLWCvJLPRC,JRPRC 
DIMENSION L R ( l h O ) q T E M P ~ 8 O ) ~ K M T R ~ 7 O l ~ K M T W ( 7 0 )  

C INITIALIZE AND SUPPRESS BLANKS 
DO 10 I=lq16O 

10 CR(II=JBLKC 
J=1 
DO 15 I=l,RO 
IF( L(I) oE8. JBLKC 1 GO TO 15 
LR(JI=LlI) 
J=J+1 

15 CONTINUE 
C IF THF INSTRUCTION IS NOT COMPLETE READ THE NFXT C A R D  

N=O 
DO 20 I=l,J 
IF( LRfT) eEQo JSEMC 1 GO TO 19 
GO TO 20 

19 N=N+l 
IF ( N eEQ. 1 1 JlzI 

20 CONTINUE 
IF( N eGTe 2 *OR, N eLTm 1 1 Gfl  TO 70 
IF( N .FQe 1 1 GO TO 50 
JN=J-1 

C IOENTTFY THE READ STATEMENT 
25 I F (  LRIJ1+11 e E Q e  JRC ,AND- LRIJl+Zl oEQo JEC 1 GO TO 30 

GO TO 70 
30 DO 35 ItJlrJN 

IF( LRfI) .EQe JRPRC 1 GO TO 40 
35 CONTINUE 

GO TO 70 
C COUNT THE NUMBER OF VARIABLES TO BE READ 

40 J2=I 
N=O 
DO 45 I=JZ*JN 
IF( LR(1) e E Q .  JCOMC 1 N=N+1 

45 CONTINUE 
IF( N eGT- 3 1 GO TO 70 
NVRBL=N+1 
JJ=-1 

C IF THE VARIABLE NAMES & R E  ALREADY IN MEMORY* ERASE THE RELATED INFORMATION 
DO 51 I=ZuNVRBL 
JJ=JJ+Z 
DO 46 II=lvMASZ 
IF( LR(J2+JJl .EQ. NAME(II1)GO TO 47 

46 CONTINUE 
GO TO 51 

47 IX=KST(II) 
KST(li)=O 
NAME( IEl=O 



L L L - L N G T ( I I 1 - 1  
LNGTI  I I ) = O  
AVRG(I1) -JPERC 
STND( I I ) = J P E R C  
IF( B L L  oLTe  1 1 GO TO 49 
DO 48 M = l r L L L  
IXN=NX( 1 x 1  
NX( I X ) = J P E R C  
I X = I X N  

48 CONTINUE 
49 NX! I X  )=JPERC 
5 1  CONTINUE 

GO TO 7 5  
C READ THE NFXT CARDI SUPPRESS BLANKS AND CHECK THE V A L I D I T Y  OF INSTRUCTIDN 

50 READ (5r52) L 
WRITE 16 ,541  L 

5 2  F O R M A T Z R O A L )  
54 FORMAT(1Xv 8 0 A 1 )  

00 65 T = l r 8 0  
I F !  L I I )  .EQ. JBLKC 1 GO TO 6 5  
L R ( J I = C ( I )  
J = J + l  

65 CONTINUE 
JN=J-1 
I F (  C R t J N )  .EQm JSEMC 1 GO TO 2 5  

70 WRITE ( 6 , 7 2 1  
72 FORMAT( ILLEGAL lNSTRUCTION ' //) 

GO TO 130  
C CALCULATE THE NUMBER OF ELEMFNTS TO RE READ 

75 NUM=O 
JB=J1+6  
J E = J Z - 1  
I F (  JE .GE. J B  1 GO TO 80 
GO TO 70 

80 N=JE-JB+1 
I F 4  N .GTo 4 1 G f 3  TO 70 
J = J E  
00 85 I = l r M  
M=LR ( J 1 
CALL DECODE(M,Ml) 
I F (  M 1  .GTo 9 GO TO 7 0  
NUH=NUM+Ml*lO+*( 1-1 1 
J=J-1 

85 CONTINUE 
90 N=NVRBC*NUM 

C CHECK TO SEE I F  THERE ARE ENOUGH EMPTY CFLLS I N  NAMF AND DATA A R R A Y S  
C FOR THE VARIABLES TO BE READ I N  

NSUM=O 
00 105 I = l r P A S Z  

105 NSUM=NSUM+LNGT(II 
I F (  (NSUM+N) ,GE. N O S Z  I GO TO 1 2 0  
N=O 
00 L L O  I= l ,MASZ 
IF( N A M E t I )  eEQm 0 M=N+1 

1 LO CONTINUE 
I F (  N .GEe NVRBL ) GO TO 1 4 0  



1 2 0  W R I T E  ( 6 , 1 2 2 )  
1 2 2  F D R M A T t  "00 MANY A R R A Y S  OR D A T A  S I Z E  E X C E E D E D  ' I  
130 STOP 
140 J = l  

DO 170 I = L , N V R B L  
1 5 5  I F (  N A N E f J )  .NE. 0 GO T O  160 

I F (  I ,EQ, 1 1 K A R Y X = J  
I F (  I .EQ, 2 1 K A R Y Y - J  
I F (  I ,EQ. 3 K A R Y Z = J  
I F (  I e E Q e  4 1 K A R Y W = J  
GO T O  165 

160 J=J+1 
I F (  J * G T e  MASZ 1 GO TO 120 
GO T O  155  

1 6 5  J=J+1 
I F (  J * G T e  N A S Z  1 GO T O  120 

170 C O N T I N U E  
C L O C A T E  E M P T Y  C E L L S  I N  D A T A  A R R A Y  

D O  200 I z l v N V R B L  
I X=L WC+ 1 

1 7 5  I F E  N X I I X )  e F Q *  J P E R C  1 GO TO 180 
I X = I X + 1  
GO T O  175 

1 8 0  I F (  I .EQ. 1 1 K S T ( K A R Y X I = I X  
I F (  I .EQ. 2 1 K S T I K A R Y Y ) = I X  
I F (  I .EQ, 3 1 K S T 1 K A R Y Z ) = I X  
I F I  I ,EQ. 4 K S T ( K A R Y W ) = I X  
L W C = I X  
I X = I X + 1  
I F (  N U N  e L T *  2 GO TO 196 
DO 195 J = 2 r N U M  

185 I F (  N X I I X )  e E Q e  J P E R C  1 GO T O  190 
I X = I X + 1  
60 T O  1 8 5  

190 N X ( L W C ) = I X  
L W C = I X  
I X = I X + 1  

195 C O N T I N U E  
196 N X ( L W C ) = J A S T C  
2 0 0  C O N T I N U E  

C FORM THE W R I T E  F O R M A T  FROM THE R E A D  F O R M A T  S T A T E M E N T  
DO 205  I=1,70 
K M T R (  I ) = J B C K C  

205 K M T H % P ) = J B L K C  
N = J 1 - 1  
K M T R (  1 ) = J L P R C  
K M T W ( l ) = J L P R C  
K M T W ( Z I = J L C  
KMTW( 3 1 = J X C  
K M T H ( 4 ) = J C O M C  
J=2 
DO 210 I = L l , N  
KMTR(  J I = C R ( I I  
K M T W ( J + 3 ) = L R [ I )  

210 J=J+1 
C S T O R E  THE V A R I A B L E  NAMES A N D  L E N G T H S  I N  NAMF AND L E N G T H  A R R A Y S  



I F (  N V R B L  mEQm 1 1 GO T O  250  
I F (  N V R B L  - E Q o  2 1 GO T O  2 2 0  
I F 1  N V R B L  mEQ- 3 ) GO T O  215 
NAME ( K A R Y W  1 = L R (  J 2 + 7  1 
L N G T ( K A R Y W ) = N U M  
I W = K S T ( K A R Y W )  

2 1 5  N A M " K A R A Z V = L U L J 2 + 5 +  
L N G T ( K A R Y Z ) = N U M  
I Z = K S T ( K A R V Z )  

220 N A M E ( K A A Y Y V = l R R  I2233 
L N G T ( K A R Y Y ) = N U M  
I Y = K S T I K A R Y Y )  
N A M E ( K A R Y X ) = L R ( J 2 + 1 )  
L N G T  ( K A R Y X )  =NUM 
I X = K S T ( K A R Y X )  

C R E A D  AND S T O R E  T H E  V A L U E S  F D R  TWO, T H R E E  OR F O U R  V A R I A B L E  R E A D  COYMANDS 
DO 2 4 5  Z = l r N U M  
I F (  N V R B L  o E Q e  2 1 GO TO 240 
I F t  N V R B L  .EQ. 3 1 GO T O  235 
R E A D  ( 5 9 K M T R I  X 9 Y , Z v W  
W R I T E  ( 6 9 K M T W )  X,Y,Z,W 
D A T A (  I W ) = U  
I W = N X ( I W )  

225  D A T A ( I Z ) = Z  
I Z = N X ( I Z )  

230  D A T A (  ! Y ) = Y  
I Y = N X I I Y )  
D A T A ( I X ) = X  
I X = N X f  E X 1  
GO T O  245 

235  R E A O  ( 5 r K M T R )  X w Y g Z  
W R I T E  ( 6 w K M T W )  X,Y,Z 
GO T O  225 

240 R E A D  ( 5 r K M T R l  X,Y 
W R I T E  ( 6 r K M T W )  X 9 Y  
GO TO 230 

245 C O N T I N U E  
GO T O  300 

C C A L C U L A T E  T H E  NUMBER OF E L E M E N T S  A N D  T H E  NUMBER OF C A R D S  TO BE R E A D  I N  
C F O R  ONE V A R I A B L E  R E A D  COMMANDS 

250 J B = L 1  
J E = J L - 2  
N=0 
DO 270 I = J B , J E  
M=LR(  I) 
I F (  M eEQm J F C  eORm M ,EQm J E C  .OR. M m E Q -  J I C  1 GO TO 255 
GO T O  270 

255 J = l  
260 M = t R (  I-J 1 

G A L L  D E G O D E ( H , M l )  
I F (  M l  - G T -  9 -AND. J * E Q s  1 1 GO T O  265 
I F (  N 1  - G T o  9 1 GO TO 2 7 0  
N = N + M L + L O * * ( J - 1 )  
J=J+1 
I F (  J eGT. 2 1 G O  TO 270 
GO TO 260 



265  N=N+l 
270 CONTINUE 

I F (  N .GT. 80 1 GO TO 70 
M=NUNI/N 
I F (  H*N .LTe NUM I GO TO 2 8 0  
NCRDS=M 
GO TO 285 

280  NCRDS=N+l 
C READ AND STORE THE VALUES 

2 8 5  NAME(KARYX)=LR(J2+1)  
LNGT(KARYX)=NUN 
IX=KST(KARYX) 
DO 295 I= l ,NCRDS 
READ (51KMTR) ( T E M P ( J ) , J = l q N l  
WRITE(69KMTW) (TFMP(J1  rJ=l,N) 
DO 290 J=19N 
D A T A ( I X l = T E M P ( J I  
IX=NXt 1x1 
I F (  I X  .EQ. JASTC 1 GO TO 295 

290 CONTINUE 
2 9 5  CONTINUE 

C RETURN TO SUBROUTINE INPUT 
300 P,ETURN 

E N D  



SUBROUTINE m R P  

Subroutine INTERP i den t i f i e s  the  ins t ruct ions ,  c a l l s  the  appropriate 

routines and controls  the  general flow of execution. 

If a l l  the  ins t ruct ions  i n  one segment of the program have been 

executed, subroutine INPUT i s  ca l led  t o  read another port ion of t he  pro- 

gram. I f  t he  whole program i s  processed execution i s  terminated, other- 

wise t he  next ins t ruct ion i n  t he  program i s  decoded. I f  the  ins t ruc t ion  

cannot be decoded, it i s  assumed t o  be a comment and subroutine BKD i s  

ca l led t o  locate  the  next ins t ruc t ion  i n  the  program. This feature  a l so  

enables t he  program t o  skip  over an i l l e g a l  ins t ruct ion and execute a l l  

t he  remaining ins t ruct ions  i n  the  program which a r e  not affected by t h i s  

ins t ruct ion.  

The order of checking i s  important since a l l  the  characters i n  an 

ins t ruct ion a re  not checked f o r  eff ic iency purposes. Theoretically it 

i s  possible that a comment statement w i l l  match one of the  t e s t s  and a 

comand subroutine w i l l  be cal led.  This usually r e su l t s  i n  the  pr int ing 

of some e r ro r  message. This message may surpr ise  the  user, but it does 

not harm the  program i n  any way and has not caused any problems with the  

package i n  ac tua l  use since the  probabi l i ty  of t h i s  happening i s  very 

low. It may prove necessary t o  add some convention f o r  comments at a 

l a t e r  date, and t h i s  can ea s i l y  be done. 



SUBROUTINE INTERP 
COMMON/BLKl/ L f S O ~ q K 1 4 0 0 0 ~ ~ D A T A ( 2 0 0 O ~ q N X ~ 2 0 0 0 f  
COMMON/BLKZ/ NAME(20)~KST~ZO)rLNGT(2O)~AVRGt20)vSTN0~2OI 
COMMON/BLK3/ JAC~JBCqJCC,JDCqJECqJFCvJGCpJHCpJICqJJCqJKC,JLC*JMC 
COMMON/BLK4/ JNCgJOCIJPC,JQC,JRC,JSCvJTCqJUCvJVC,JWCoJXCvJYCvJZC 
COMMON/BLKS/ JOC,J1C9J2CqJ3C,J4CgJ5C~J6CtJ7CpJBC~J9C 
COMMON/BLK6/ JPLSC,JMINC,JPERC,JDIVC,JASTCqJFQLCvJBLKC9JCOMCgJSEMC 
CDMMON/BLK7/ JPOS,KEND,JRgMPSZ,MDSZvMASZ,NSEEDvKMANvKFLAGvLCLM 
COMMON/BLKB/ LSEMeLWC, JLPRC, JRPRC 

I F  THE POINTER I S  GONE BEYOND THE END OF THE PROGRAM STOP THE EXECUTION 
I F (  JPOS .GTm KENO 1 GO TO 20 
I F 4  K ( 2 1  .EQe JASTC 1 60 TO 70 

I F  THE PROGRAM I S  SEGMENTED AND THE CURRENT SEGMENT I S  ALREADY EXECUTFD GALL 
SUB. INPUT TO READ THE NEXT PQRTTON OF THE PROGRAM 

I F ( J P O S e G E . C S E M e A N D e ~ K F L A G ~ E Q e 1 e I f R . K F L A G e E Q 2 2 C A L L  INPUT 
CALL SUB* BAD T O  LOCATE THE NEXT SEMICOLON I F  THE POINTER I S  NOT A T  AN 
INSTRUCTION 

I F (  K t J P O S )  -NEe JSEMC 1 CALL BAD 
S H I F T  THE POINTER TO THE BEGINNING OF AN INSTRUCTION 

JPOS=JPOS+l 
MO=K(JPOS) 
M l = K i J P O S + l I  
M2=KIJPOS+2)  
M3=K(JPOS+3)  
M4=K(JPOS+4) 
M5=KlJPOS+5)  
M6=K(JPOS+6) 
M7=Kf JPOS+? 1 

DECODE THE INSTRUCTION AND CALL THE APPROPRIATE SUBROUTTNE 
THE ORDER OF CHECKING I S  IMPQRTANT 

I F (  M1 eEQe JFQLC 1 CALL INDATA 
I F (  MO .EQ* JWC -AND- M l  eEQ- JRC CALL OUTPUT 
IFCMO*EQ.JFC ,AND- MleEQeJRC -AND- M2.EQeJEC BAND. M4,EQeJAC 

1eANDe MSeEQ-JLC .AND, M6.EQeJLC 1 CALL FREALL 
I F ( M O e E Q e J F C I A N D e M l Q E Q e J R C ~ A N O e M 2 ~ E Q ~ J E C A N D M 3 Q J F C C A L  F R E E A R  
I F 4  MO *EQ. JDC eANOe M I  - E Q e  JUC 1 CALL DUMP 
I F (  M O  eEQe JSC *AND* M 4  eEQm JSC 1 CALL RANENT 
I F (  MO eEQe JPC *AND. M 1  eEQ- JLC 1 CALL PLOT 
I F (  M O  .EQe JSC eANDe M4 eEQ* JEQLC 1 GO TO 10 
I F (  M 4  eEQe JMC *AND, M5 eEQs JEC 1 CALL AVG 
I F (  M4 eEQe JVC -AND* M 5  eEQ* JAC 1 CALL VAR 
i F I  M4 .EQ* JSC *AND, M5 eEQ* JTC CALL VAR 
I F (  M4 .EQ. JRC -AND* M5 eEQe JAC 1 CALL RANGE 
I F (  M4 .EQ* JRC .AND* M5 eEQ. JEC 1 CALL REGR 
I F (  H 4  eEQe JCC *AND, H5 eEQe JOG 1 CALL COR 
I F (  M4 eEQe JAG -AND. M5 .EQe JUG CALL AUTO 
I F [  M4 eEQe JDC *AND* M5 .EQs J I G  1 C A L L  FREQ 
I F (  M4 eEQ. Jt iC eAND. M5 *EQe J I C  ) CALL WIST 
I F (  M4 -EQe J 5 C  .AND. N5 -EQe JKC 1 CALL SKEW 
I F (  M4 *EQ. JKC BAND* M 5  eEQe JUC 1 CALL SKEW 

10 I F I M S - E Q e  JRC BAND* M6-EQeJEG CALL CALREG 
I F I M 6 e E Q e J P L S C  *OR* M6oEQ-JMINC -OR- M6-EQ-JDIVC *OR. M6,fQ-JPERG) 

l C A L L  SETARV 
I F (  M 5  . E Q e  JEC rAND. M6 eEQe JXC ) CALL TRANSF 
I F (  M 5  .EQe JLC .AND. M 7  .EQ. JLPRC 1 CALL TRANSF 
IF( M 5  .EQe JSC .AND. M6 eEQe JQC 1 CALL TRANSF 



IF( M 5  oEQe JIC ,AND, M 6  , E Q o  JNC 1 CALL TRANSF 
CALL DECODE4 MS. MM) 
IF4 MM e C E o  9 1 CALL DIST 
IF( M 6  eEQe JEC 1 CALL TRANSF 

: IF THE INSTRUCTION CAN NOT BE IDENTIFIED CALL SUB, BAD TO SKjP THE 
: INSTRUCTION 

CALL BAD 
20 STOP 222 

END 



SUBROUTINE OUTPUT 

Subroutine OUTPUT displays the  values of the  elements of an a r ray  

upon encountering a WRITE ins t ruct ion.  Five values a re  pr inted on each 

l i n e  according t o  a 5 ~ 1 2 . 4  format following a heading. The l i s t  does 

not exceed t he  width of an 8$" x 11" standard paper. I f  the  var iable  

cannot be found i n  the  name l i s t  a message "ARRAY NOT I N  MEMORY" i s  

pr inted along with the  var iable  name and subroutine BAD i s  ca l l ed  t o  

locate  the  next ins t ruct ion i n  t he  program. I f  the  a r ray  i s  successfully 

displayed, subroutine INTERP i s  ca l led  t o  decode t he  following STIL 

ins t ruct ion.  



SUBROUTINE OUTPUT 
COMMON/BLKL/ L(80)~K~4000),DATA(200O)wNX(2000) 
COMMON/BLK2/ NAME( 2 0 )  o K S T ( 2 0 )  ,LNGT( 201 ,AVRG(20)  f S T N D ( 2 0 1  
COMNON/BLK3/ J A C , J B C , J C C ~ J D C I J E C ~ J F C ~ J G C ~ J H C , J & J J C , J K C ~ J L C , J M C  
COMMON/BLK4/ J N C I J D C , J P C ~ J Q C ~ J R C ~ J S C , J T C , J U C , J V C ~ J W C , J X C ~ J Y C ~ J Z C  
COMMON/BLKS/ J O C W J ~ C ~ J ~ C ~ J ~ C ~ J ~ C O J ~ C ~ J ~ C , J ~ C ~ J ~ C ~ J ~ C  
CONMON/BLK6/ J P L S C , J M T N C ~ J P E R C ~ J D I V C ~ J A S T C ~ J E Q L C , J B L K C ~ J C O M C p J S F M C  
COMMON/$LK7/ J P O S p K E N D p J R ~ M P S Z ~ M D S Z ~ M A S Z t N S E F D w K W A N w K F L A G ~ L C L M  
COMHON/BLKB/ LSEMyLWCvJLPRCpJRPRC 
DIMENSION TDATA( LO) 
V A R I A B L E  I S  LOCATED I N  NAME ARRAY, I F  I T  I S  NOT I N  MEMORY A MESSAGE 
I S  P R I N T E D  AND SUBROUTINE BAD I S  CALLED TO S K I P  T H I S  INSTRUCTION 
DO 2 0  I = l , M A S Z  
I F I K ( J P O S + 5 )  * € B e  N A M E ( I 1 )  GO TO 25 
CONT I NUE 
W R I T E ( 6 , 2 2 )  K ( J P O S + 5 )  
FORMAT( ' ARRAY NOT I N  MEMORY " A l l  
CALL  BAD 
P R I N T  ARRAY NAME AND SET INDEX 
AN ASTERISK I N  NX ARRAY I N D I C A T E S  THE END OF THE ARRAY 
W R I T E 1 6 w 2 7 )  K I J P O S + 5 )  
FORMAT("RRAY " A l l  
I X = K S T (  I )  
TRANSFER DATA TO TEMPORARY ARRAY ( T D A T A )  TO RE P R I N T E D  
DO 40 J = l , l O  
T D A T A ( J  )=DATA(  I X  1 
I F f N X I I X )  QEQ. J A S T C )  GO TO 50 
I X = N X ( I X )  
CONT I NUE 
WRITE(6 ,421  ( T D A T A ( J ) , J = l , l O )  
FORMAT(5G12.4)  
GO TO 3 0  
P R I N T  THE L A S T  L I N E *  RESET JPOS FOR NEXT INSTRUCTHON AND C A L L  INTERP 
W R I T E ( 6 , 4 2 )  { T D A T A f  I ) , I = l , J l  
WRITE ( 6 , 5 2 1  
F O R M A T I / / )  
JPOS= JPOS+6 
CALL  INTERP 
END 



SUBROUTINE FREZClLL 

Subroutine FREALL i s  executed upon a FREE ALL ins t ruc t ion  and it 

destroys a11 the  arrays  current ly  present i n  t he  memory. I f  two types 

of problems a r e  being solved i n  one loading and t he  data f o r  each one 

i s  independent from the  other, it provides a shortcut  t o  c l ea r  t he  

memory f o r  t he  second problem. Actually a s e r i e s  of 'FREE X' ins t ruct ions  

f o r  a l l  the  var iables  i n  memory can produce t he  same r e s u l t .  

When a l l  t he  var iables  a r e  destroyed the  pointer  (JPOS) i s  updated 

and subroutine INTERP is  ca l led  t o  decode t he  next ins t ruct ion i n  t he  

STIL program. 



SUBROUT ENE FREALL 
COHMON/BLK2/ NAME(20l~KST(2O)~LNGT(2O)~AVRGI20)tSTND(201 
COMMON/BLK7/ J P O S 1 K E N D 1 J R ~ M P S Z ~ M D S Z ~ M A S Z t N S E E D ~ K W W N ~ K F L A G ~ L C L M  

C SUBROUTINE FREACL DESTROYS ALL THE ARRAYS THAT ARE CURRENTLY I N  MEMORY 
C AND MAKES THE CELLS AVAILABLE FOR FURTHER USE 

DO 1 0  l r19MASZ 
I F (  NAME( I )  e E Q e  0 )  GO TO 10 
CALL DESTRY 1 1 )  

10 CONTINUE 
JPOS=JPOS+? 
CALL INTERP 
END 



SUBROUTINE FREEAR 

Subroutine W E A R  destroys t he  elements of an array and makes the 

c e l l s  avai lable  f o r  fu tu re  use. A l l  t h e  re la ted  information about t he  

a r ray  i s  a l so  erased. 

I f  t he  var iable  cannot be located i n  memory a message 'ARRAY NOT I N  

MEMORYt i s  pr inted along with the  var iable  name. I f  t he  routine i s  

ca l l ed  by a FREE (var iable  name) ins t ruc t ion  subroutine INTERP is  ca l led  

a f t e r  t h e  execution. Otherwise, control  is  returned t o  t he  ca l l ing  rou- 

t i n e .  



28 

SUBROUTINE FREEAR 
COMMON/BLKl/ LiRO)~K~4000)9DATA12000),NX(2000) 
COMMON/BLK2/ N A M E ( ~ O ) W K S T ~ ~ ~ ) W L N G T ( ~ ~ ) ~ A V R G ~ ~ O ) ~ S T N D ( ~ O I  
COMMON/BLK3/ J A C ~ J B C I J C C ~ J D C , J E C ~ J F C ~ J G C ~ J W C ~ J I C ~ J J C , J K C W J L C ~ J M C  
COMMON/BLK4/ J N C ~ J O C , J P C I J Q C * J R C ~ J S C ~ J T C ~ J U C , J V C F J W C ~ J X C W J Y C ~ J Z C  
COMHON/BLK5/ J O C I J ~ C W J ~ C , J ~ C ~ J ~ C ~ J ~ C , J ~ C B J ~ C ~ J ~ C ~ J ~ C  
COMNON/BLK6/ JPLSCpJMINCyJPERC9JDIVC,JASTC~JEQLC,JBLKCwJCOMC,JSEHC 
COMMON/BLK7/ J P O S I K E N D I J R ~ M P S Z ~ M D S Z ~ M A S Z ~ N S E E D ~ K ~ ~ A N , K F L A G ~ L C L M  
COMMON/BLK8/ LS€M,LWCwJLPRC9JRPRC 

C LOCATE THE VARIABLE IN NAME ARRAY 
DO 10 I=l,MASZ 
I F I  K(JPOS+4) . E Q s  NAMEtIII GO TO 15 

LO CONTINUE 
IF( KFLAG oEQe 2 RFTURN 
WRITE (6.121 K(JPOS+41 

12 FORMAT( "ARRAY NOT IN MFMORY \ A l )  
CALL BAO 

C ERASE ALL THE INFORMATION ABOUT THE ARRAY 
15 IX=KSTIII 

KSTf I )=O 
NAME4 I)=O 
LL=LNGT( 11-1 
LNGT( I)=O 
AVRG( I )=JPERC 
STND( I l=JPERC 
IF( LL .LT, 1 1 GO TO 21 
DO 20 I=l,LL 
IXT=NX( IX) 
NX( IX )=JPERC 
IX=IXT 

20 CONTINUE 
21 NX(IXI=JPERC 

C IF THE SUBRDUTINE IS CALLED BY A ROUTINE OTHER THAN INTERP RETURN TO IT 
C OTHERWISE SET JPOS TO THE NEXT INSTRUCTION AND CALL SUBROUTINF TNTERP 

IF( KFLAG oEQ- 2 1 RETURN 
JPOS=JPOS+S 
CALL INTERP 
END 



SUBROUTINE DUMP 

Subroutine DUMP i s  provided a s  a debugging a id  t o  users who might 

want t o  add other routines t o  the  ex i s t ing  STIL package, and it has been 

u t i l i z e d  during t he  development of t he  package. Ins tmct ions  ' D W  K" 

and 'DUMP DATA' c a l l s  t h i s  routine, but these  ins t ruct ions  a r e  not men- 

t ioned t o  normal STIL users since they w i l l  have no use f o r  them. 

'DUMP K' ins t ruc t ion  displays the  K a r ray  where the  program i s  

stored under alphanumeric format. 'DUMP DATA' displays t he  names, lengths, 

beginning locations,  averages and t he  standard deviations of a l l  arrays,  

along with t he  contents of DATA ar ray  where a l l  the  values a r e  s tored,  

I f  t h e  average o r  t he  standard deviation of an array has not been caleu-- 

l a t ed  at  the  time of the  display, a f l oa t i ng  point representation of 

alphanumeric ' . ' (period) appears on the  pr intout .  

After  the  execution t he  pointer  ( J P O S )  is  updated and subrou-kine 

IlVI%RP i s  ca l l ed  t o  decode the  next ins t ruc t ion ,  
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SUBROUTINE DUMP 
COMMON/BLK1/ LI80)rK(4000~wDATA120OO)~NX~28CgO~ 
COMMON/BLK2/ N A N E ( 2 0 ~ ~ K S T ~ 2 0 ~ p L N G T I 2 0 ~ ~ A V R G ~ 2 O ~ ~ S T N D ~ 2 0 ~  
COMHON/BLK3/ J A C ~ J B G ~ J C C ~ J D C ~ J E C ~ J F C W J G C T J H C ~ J I C ~ J J C ~ J K C ~ J ~ C ~ J M C  
COMMON/BLK4/ J N C ~ J O C ~ J P C ~ J Q C ~ J R C W J S C ~ J T C I ~ U C ~ J V C ~ J W C ~ J X C ~ J Y C ~ J Z C  
COMMON/BLK5/ J O C ~ J ~ C ~ J ~ ~ ~ J ~ C ~ J ~ C ~ J ~ G ~ J ~ G T J ~ C ~ J ~ C W J ~ C  
COMHON/RLK6/ J P C S C ~ J M I N C ~ J P E R C 9 J D I V C p J A S T C p J E Q L C ~ J B L K C ~ J C D M C ~ J S E M C  
COMMON/BLK7/ J P O S ~ K E M D p J R 9 M P S Z p N D S E 9 M A S Z p N S E E D 9 K M A N p K F L A G ~ L C L M  
COMMON/BCKB/ LSEMplWCpJLPRC9JRPRC 
DIMENSION KNTt15)9KCON(15lrDT(5) 

C IDENTIFY THE TYPE OF REQUEST 
IF( K(JPQS+4) .€Q* JDC 1 60 TO 40 

C PRINT HEADING 
WRITE(6r71 

7 FORMAT( 40x9 ' USERS PROGRAM 4 K ARRAY 1 ' / /) 

J=1 
C FORM THE PRINTING CINES FOR PRINTING K ARRAY 

DO 30 I=lpMPSZ 
IF( K(I1 .E4. J B L K C  1 GO TO 20 
KNTfJ)=I 
KCON(Jl=K(I) 
J=J+L 
IF( J eLF. 15 1 G O Y O  20 
WRITE(6w 121 (KNTfM) rKCON(M1 9 M = l r 1 5  1 

12 FORMAT( 1Xw14( I4rlXeAfrtX 1 yI4elXrAl 1 
J=1 

20 CONTINUE 
M=J-1 
IF( # eLEe 0 1 GO TO 25 
WRTTE[6rl2) ( KNTII )rKCON(I)wI=lvM 1 

C ADJUST JPOS AND CALL SUBROUTINE lNTERP T 0  WORK ON THE NFXT INSTRUCTION 
25 JPOS=JPOS+5 

CALL INTERP 
C PRINT HEADING 

40 WRITE (6962) 
42 F O R N A T ( / ~ X ~ S H I N D E X I ~ X B ~ M N A M E ~  Z X W ~ H L E N G T H ~ ~ X ~ ~ H L O C A T E O N ~ ~ X ~  

17WAVERAGE9 6X,18WSTAMDARD DEVIATION r P  3 
C PRINT THE VALUES Of NAHEpLNGTpKSTrAVRG AND STND ARRAYS 

DO 50 I=lvMASZ 
IF4 NAMECI) .EQ. O 1 60 TO 50 
WRITE(6w471 I t N A M E ( T O p L N G T ~ I I ~ K S T ~ I 1 , A V R G ~ I l ~ S T N O I T ~  

47 FORMAT( 1x1 I4r5XyAlr4X, 14;5X~I6~4XpG12*495X~ 61204 B 
5 0  CONTINUE 

C PRINT THE HEADING 
WRITE(br52) 

52 FORMAT#// 1 X 9 4 H I N D X 9 2 X o 2 H N X ~ 6 X p 4 H D A T A t b X r 4 H I N D X p 2 X ~ 2 H N X ~ 6 X ~ 4 H D A T A 9  
1 6 X 9 4 H I N D X v 2 X r 2 H N X 9 6 ) 1 : y 4 H D A T A 9 b X p 4 H I N D X ~ 2 X ~ 2 H N X ~ 6 X ~ 4 H D A T A ~ 5 X 9  
24HINDX,2X,2HNXv7Xr4HDATA / $ 
J=2 

C FORM THE PRINTING LINES FOR PRINTING DATA ARRAY 
DO 70 I = 1  9MDSZ 
IF4 N X l I l  eEPe JPERG 1 GD TO 70 
KNT(JI=Z 
KCONfJS=NX(I) 
DT(J)=DATA( I) 
J=J+l 



I F (  J eLE. 5 1 60 TO 70 
WRITE(6r57) 4 KNT(N)vKCnN(NlvDT(N)pN=lv5 1 

57 FORMAT( lX,4( TbvlX1I49lXpG12-4p2X ),I4rlXvI4~1X1G12*4 1 
J=l 

70 CONTINUE 
N= J- 1 
IF( N .LE. O 1 GO TO 75 
WRITE(6957) ( KNT(1 lrKCON4 1)pDTII) 9I=IvN 1 

C ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON Tt iE  R F X T  T N S T R l J G T l n N  
75 JPOS=JPflS+8 

CALL INTERP 
END 



SUBROUTINE RANENT 

Subroutine RANENT accomplishes two types of t asks .  If a "SET 

NSEED" ins t ruc t ion  i s  being executed, RANENT evaluates t he  constant 

wri t ten  under alphanumeric code, s to res  i t s  value in to  NSEED and c a l l s  

subroutine INTERP t o  decode t he  next ins t ruc t ion  i n  the  program. Only 

in teger  constants a re  allowed and the  number of decimal d i g i t s  cannot 

exceed 10. I f  the re  i s  an i l l e g a l  character  within the  f i e l d  o r  i f  one 

of the  above r e s t r i c t i ons  a r e  viola ted an e r ro r  message i s  printed and 

subroutine BAD i s  cal led t o  loca te  t he  next ins t ruct ion i n  the  program. 



SUBROUTINE RANENT 
COMMON/BLKl/ L B 8 0 ) w K ( 4 0 0 0 1 ~ O A T A ( 2 0 0 0 ) p N X I 2 0 0 0 )  
COMMON/BLKZ/ NANE(20)~KST~20),LNGTf2O)pAVRG~20IpSTMD~20! 
COMMON/BLK3/ J A C ~ J B C ~ J C C ~ J D C , J E C I I J F C , J G C ~ J H C , J I C , J J C ~ J K C ~ J L C ~ J M C  
COMMON/BLK4/ JNC,JOC~JPCwJQC,JRCwJSC,JTCwJUCpJVC~JWCpJXCpJYCgJZC 
COMMON/RLK5/ JOCpJZC,JZC,J3CpJQC,J5C,J6CpJ7CpJ8Cp J 9 C  
COMMON/BLK6/ JPCSCpJNINCpJPERCpJDIVCpJASTCpJEQLCpJRLKC~JCOHC~JSEMC 
COMMON/BLK?/ JPOSgKEND, JRqMPSZpNDSZpMASZ ,NSFFD,KWAN,KFLAGpLCLM 
COMMON/BLK8/ LSEM,LWC,JLPRCpJRPRC 

C I F  A ' S E T  N S E E D V N S T R I ) C T I O N  I S  BEING EXECUTED GO TO STATEMENT 15  
I F (  K I J P O S + 4 )  *EO. J S C  .AND. K ( J P 0 5 + 5 1  ,EQ. JEC 9 GO TO 1 5  

C O B T A I N  AND RETURN A RANDOM NllMBFR BFTWEEN 1 AND MDSZ 
JR=RAN( NSEED)*MDSZ 
RETURN 

c CALCULATF  THE VALUE vn BE STORED INTO NSEED 
1 5  KB=JPOS+S 

N=O 
DO 20 E=l,10 
IF[ K ( K B + I )  .EQa JSEMC 1 G O  TO 30  

2 0  N=N+l  
C  I F  THERE I S  ANY I L L F G A L  CHARACTER W I T H I N  THE F I E L D  CALL SUBROUTlNF A A D  
C AND S K I P  THE INSTRUCTION 

25 W R I T E ( b r 2 7 )  K I J P O S )  
27 FORMATt lXp  ' I L L E G A L  INSTRUCTION ' p A L  / I  

CALL BAD 
3 0  I F (  N .EQa 0 GO T O 2 5  

C STORE THE NUMBER INTO NSEED AND CALL SUB. INTERP TO DECODE THE NEXT 
C INSTRUCTION I N  THE PROGRAM 

NSEED=INTEGIKB,N) 
JPOS=KB+N+l 
CALL INTERP 
END 



SUBROUTINE PMT 

This subroutine i s  u t i l i z e d  t o  p lo t  one o r  more var iables  against  a 

base var iable .  The maximum number of var iables  which can be plot ted i s  

f ive ,  and t he  f i r s t  var iable  is  always taken a s  the  base var iable .  

The execution of the  routine s t a r t s  by searching the  var iable  names 

i n  t he  NAME array.  If the  var iable  names cannot be located i n  memory, 

o r  if the  lengths of t he  var iables  do not agree with one another, or  i f  

more than f i v e  var iables  a r e  being p lo t ted  an appropriate e r ro r  message 

i s  pr inted and subroutine BAD i s  ca l l ed  t o  skip  t h i s  ins t ruct ion.  Other- 

wise t he  base and the  cross var iables  a r e  scaled such t h a t  the  graph can 

fit on 8$-'I x 11" standard paper. 

The names of the  dependent var iables  a r e  used a s  the  symbols f o r  

p lo t t ing .  I f  a t  l e a s t  two curves go through the  same p lo t  point an 

a s t e r i sk s  i s  pr inted instead of e i t h e r  symbol. After  a successful exe- 

cution of the  routine, subroutine BAD i s  again u t i l i z e d  t o  locate  the  

beginning of t he  next ins t ruc t ion  i n  t he  program. 



SUBROUTINE PLOT 
C 

INTEGER OUT 
CDMYOV/BLKl/ LIBO),K(4000)rDATA/2000)wVX~2000) 
COMMOU/BLKZ/ NAME(20),KST(20I~LVGT(20)pAVRS~20~~STND(201 
COMMD%/BLK3/ J A C I J B C ~ J C C ~ J D C ~ J E C ~ J F C W J S ~ ~ J H C ~ J I C ~ J J C ~ J K ~ ~ J L C ~ J M L  
COMMDY/BLK4/ J N C w J O C w J P C w J P C r J R C p J S C ~ J T C t J U C ~ J V C p J W C ~ J X C p J Y C p J Z C  
CDMYOV/BLKS/ J O C W J ~ C , J ~ C W J ~ C W J ~ C , J ~ C , J ~ C ~ J ~ C , J ~ C ~ J ~ C  
COMMOV/BLK6/ J P L S C I J M I N G W J P E R C W J D I V C B J A S T C , J E Q L C ~ J B L K C ~ J C O M C ~ ~ ! S E M C  
COMYDN/BLK?/ J P O S r K E N D , J R w M P S Z , M D S Z ~ M W S Z p N S E E D , K W A N p K F L A G ~ L C L M  
C3MYOV/BLK8/ LSEMpLWCqJLPPCwJRPRC 
DIMENSI3N A ~ ~ O ~ O ~ W J P C ~ R ~ ~ ) ~ X P R ( ~ ~ ) , O U T ~ ~ O ~ ~  

1 F32YATllH1 GSAPH LIF " r A 9 V S  '~44(A191XI) 
2 F3RYATtlH ,S11e4~5X9l3141) 
3 F3RYAT(LH 1 P L J T  3 4 1  

7 F3?Y4T(14 ,15XpVe 0 e - e o e 

1 e 0 .) . ' I  
8 F3iYAT(lHOw 14Yp 1128-21) 
9 F33YAT11H w63Xp41/////) 

(EX=4 
VPV&R=L 
KJ=1 

5 33 20 I=1,M4SZ 
IF(<(JPJS+KEX) eE2. V4YEII)) 5 3  T3 25 

23 C3VTIVJE 
HRITE(5r22) <(JPJS+YEYI 

22 F3RYAli "4RIAV V3T I'd Y E Y S ? V  ' 941) 
GALL 8 4 1  

25 IF(VPd48 eNE0 I) JPCA3(VPJA2-1)=VAYE(I) 
IF(VP34i 0Eae 11 33CA?=VAYE4I) 
IX=<STII 1 
D 3  C D  J = K J ~ l 0 3 3  
A(J)=D4TA( IX) 
IF(VX(IX1 eEQ- JASTC9 G 3  TO 50 
IX=NX( I X )  

40 CONTIVUE 
50 IFIVPVAR eEQr 1)Y=LNGTl%) 

IF(V e E 3 .  LNGT(I)) GO T0 54 
WRITE(br52) NAME(I1 

52 FORYATl ' ARRAY YDT OF SAME LENGTH AS BASE VARIABLE '9Al) 
CALL BAD 

54 KEX=KEX+l 
IF(K(JP3S+KEX) eEQ. JSEYC -DR. K(JPOS+YEX 1 eEQ. JASTCISD T Q  100 
KEX=KEX+ 1 
NPVAR=NPVAR+l 
KJ=KJ+N 
IF(VPVA3 .LEI 51 GO TD 5  
WRITE( 6~ 5 6 )  

56 FORMAT( "ATTEMPTING TO PLOT TO3 MANY VARIABLES') 
CALL BAD 

100 IFlVPVAR -GT- 11 GO T3 110 
WRITE469 105) 

105 FORMAT( VLaTTINNG ONLY OVE VARIABLE1) 
CALL BAD 

110 00 115 I=lwN 
03 114 J=I,N 



I F ( A ( I ) - A ( J ) ) 1 1 4 p 1 1 4 t 1 1 1  
111 IL=I-V 

LL=J-N 
DO 112IK=lrNPVAR 
IL=IL+V 
LL=LL+1U 
F=A( IL) 
AIIL)=A(LLI 

112 AILL)=F 
114 COVTIVgE 
115 COVTIYUE 

MY=NPV 48-1 
120 WRITE(6w1) J B C A R w ( J P C A R ( I Z ) r I Z = I r M V )  

C, 
C FIND SCALE FOR BASE VARIABLE 
C 

XSCAL=(4(N)-A11))/80.0 
C 
C FIND SCALE FOR CROSS-VARIABLES 
C 

M1=\+1 
YMIV-AIM11 
YYAX=YMIN 
N2=Y PVAR*N 
DO 140 J=M1pM2 
IF(A(J1-YMIN)128,126,126 

126 IF(A(J)-YMAX)140,140~130 
128 YMI\=AIJ9 

GO TO 160 
130 YMAX=A( J 1 
140 CONTlVUE 

YSCAL=(YMAX-YNIN)/39.0 
r 
c. 

C FIND BASE V4RIABLE PRINT POSITI3N 
C 

YB=YMAX 
IL=1 

145 F=IL-1 
YPR=YB-F*YSGAL 

146 DO 147 IZ=lr81 
147 DUTtIZ)=JBLKC 

DO 155 IZ=l,MY 
LL=IZ*Y+l 
LY=LL+V-1 
DO 152 IN=LLeLN 
I F ( A t I N ) - Y P R ) 1 5 2 ~ 1 4 8 r 1 4 8  

148 KK=IN-LL+Z 
JP=4A(KK)-A(l)I/XSCAL+l*O 
IF[OIIT(JP)-JBLKC)149g150,149 

149 OUT(JP)=JASTf 
GO TO 151 

150 OUT(JP)=JPCAR(ZZ) 
151 A(IN)=YHIN-10.0 
152 C3YTIVUE 
155 CONTINUE 

WRITE16,Z) YPR,(OUT(IZ),IZ=1,81) 



IL=IL+l 
IF( IL-4011459 184.186 

1 8 4  YPR=YMIN 
GO T O  1 4 6  

186 XPR( 1)=A(11 
DO 190 KN=l-9 

190 XPR(KN+l)=XPR6KN)+XSCA1*8.0 
X P R (  11)=A(N) 
XRITE(6r7) 
WRITE(6p8) (XPR(IP)pIP=l,ll) 
WRITE(6r9)JBCAR 
JPDS=JPDS+l  
CALL 840 
END 



SUBROUTINE AVG 

Subroutine AVG calcula tes  t he  mean of an array and s to res  it in to  

t he  AVRG a r ray  f o r  fu tu re  uses. I f  t he  u se r ' s  program has asked for 

the  value of the  mean, it i s  pr inted along with the  var iable  name. Sub- 

routine INT3RP i s  then ca l led  t o  decode the  next ins t ruc t ion  i n  the  pro- 

gram. I f  the  subroutine AVG i s  ca l l ed  by another routine ( l i k e  VAR) 

control  i s  returned t o  the  ca l l i ng  routine a f t e r  the  calculations a re  

completed. 

I f  the  var iable  cannot be found i n  the  name l i s t  a message ' A R M Y  

NOT I N  MEMORY' i s  printed along with t he  var iable  name and subroutine 

RAD i s  cal led t o  loca te  the  next ins t ruc t ion  i n  the  program. 
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S U B R O U T I N F  A V G  
C O M M D N / B L K I /  L ( 8 O ) r K ( 4 0 0 0 ) , D A T A ( 2 0 0 0 ) r N X ( 2 0 0 0 1  
C O N M O N / B L K Z /  N A M F ( 2 0 ) ~ K S T ~ 2 0 l ~ L N G T f 2 0 ~ p A V R G ~ 2 O ~ ~ S T N D ( 2 0 ~  
C O M M O N / B L K 3 /  J A C ~ J B C , J C C ~ J D C I J E C F J F C ~ J G C * J H C ~ J I C , J J & J K C ~ J L C V J M C  
C O M M O N / B L K 4 /  J N C ~ J O C , J P C ~ J Q C * J R C V J S C ~ J T C ~ J U C V J V C ~ J W C ~ J X C ~ J Y C * J ~ C  
C O M M O N / B L K 5 /  J O C V J ~ C F J ~ C ~ J ~ C ~ J ~ C ~ J ~ C ~ J ~ C F J ~ C , J ~ C , J ~ C  
C O N M O N / B L K 6 /  JPLSCpJMINCvJPERC,JDPVC9JASTCpJEQLC~JBLKC*JCOMC*JSEMC 
C O M M O N / B L K 7 /  JPQS,KEND,JRqMPSZpHDSZ*MASZpNSEEDpKCJAN9KFLAG~LCLM 
C O M M O N / B L K 8 /  L S E M , L W C I J L P R C * J R P R C  

C V A R I A B L F  I S  L O C A T E D  I N  NAME ARRAY, I F  I T  I S  NOT I N  MEMORY A MESSAGE 
C I S  P R I N T E D  AND S l l B R Q U T I N E  B A D  I S  C A L L E D  '60  S K I P  T H I S  I N S T R U C T I O N  

DO 2 0  I = l p M A S Z  
I F t K ( J P O S + 8 1  .EQe N A M E ( I 1 )  60 T O  25 

20 C O N T I N U E  
W R I T E ( b r 2 2 )  K ( J P O S + R )  

2 2  F O R M A T 4  ' ARRAY NOT I N  MEMORY ' V A L )  
C A L L  B A D  

25  SUM=O.O 
C S E T  I N D E X  AND L E N G T H  

J A R Y = I  
I X = K S T ( J A R Y )  
L L = L N G T I  J A R Y )  

C C A L C U L A T E  T H E  M E A N  
00 30 J=l,LL 
SlJM=SUM+DATA( I X I 
I X = N X f I X )  

30 C O N T I N U E  
A V = S U M / L L  
A V R G (  J A R Y  1 = A V  

C R E T U R N  T O  T H E  C A L L I N G  R O U T I N E  I F  I T  I S  N O T  S U B R O U T I N E  I N T E R P  
I F (  K H A N  ,EO* L 1 R E T U R N  

C P R I N T  THE R E S U L T S  
W R I T E ( b r 5 5 1  K ( J P O S + B I r A V  

5 5  F O R M A T (  ' T H E  M E A N  O F  ' r A Z q '  I S  ' p F L 4 - 5 / / )  
C A D J U S T  J P O S  A N D  C A L L  S U B R O U T I N E  I N T E R P  TO WORK ON T H E  N E X T  I N S T R U C T I O N  

J P O S = J P O S + 9  
C A L L  I N T F R P  
E N D  



SUBROUTINE VAR 

Subroutine VAR calcula tes  the  standard deviation and the  variance 

of an a r ray  and s to res  the  value f o r  t he  standard deviation i n to  the 

STND ar ray  f o r  fu tu re  uses. Variance i s  calculated by 

1 n 
2 -2 - (  n C X i ) - X  

i = l  
and no attempt i s  made t o  estimate the  universe standard deviation. If 

the  u se r ' s  program has asked f o r  e i t h e r  the  standard deviation or  the  

variance the  required value i s  printed and then subroutine INTERP i s  

ca l l ed  t o  decode the  next ins t ruct ion i n  t he  program. Otherwise the  

control  i s  returned t o  the  ca l l i ng  rout ine .  

I f  t he  var iable  cannot be located i n  the  name l i s t  a message 

NOT I N  MEMORY' i s  pr inted along with t he  var iable  name and subroutine 

BAD i s  ca l l ed  t o  locate  t he  next ins t ruct ion i n  t he  program. 



SUBROUTINE  VAR 
GONMON/BLK I /  Lh80) w K ( 4 0 8 0 1  r D A T A ( 2 0 0 0 )  w N X ~ 2 0 C ) Q l  
COHHON/BLK2 /  N A M E ( 2 0 )  wKST6 2 0 )  r L N G T 4  2 0 1  e A V R G ( 2 0 1  w S T N D ( 2 Q l  
COMMON/BLK3/  J A C o J B C w J C C e J D C I J E C ~ J F C w J G C ~ J H C o J I C o J J C w J K C ~ J L C w J M C  
COMMON/BLK4/ JNCwJOCwJPCwJQCw JRCp J S C w J T C t  JUCwJVCp  JWCwJXC*JYCwJZC 
COMMON/BLKS/ J O C ~ J 1 C w J 2 C ~ J 3 C w J 4 C w J 5 C p J b C ~ J 7 C ~ J 8 C ~ J Q C  
COMHON/BLK6/  J P L S C ~ J M I N C ~ J P E R C ~ J D I V C ~ J A S T C ~ J E Q L C ~ J B L K C W J C ~ M C ~ J S E M C  
COMMON/BLK7/  J P O S ~ K E N D ~ J R ~ M P S h ~ M D S Z ~ N A S Z ~ N S E F O , K W A N w K F L A G ~ L C ~ L ~  
COMMON/BLKR/ LSEM9LWCpJLPRCoJRPRC 
KW=KWAN 

C V A R I A B L E  I S  LOCATED I N  NAME ARRAY. I F  I T  I S  NOT I N  MFMORY A MESSAGE 
C I S  P R I N T E D  AND SUBROUTINE  B A D  I S  C A L L E D  TO S K I P  T H I S  I N S T R U C T I O N  

00 20 I=L ,MASZ 
I F ( K ( J P O S + ? )  .FQ. N A M E ( I 1 )  60 TO 25 

2 0  C O N T I N U E  
W R I T E ( 6 9 2 2 )  K ( J P O S + 7 )  

2 2  FORMAT(  ' ARRAY NOT I N  MEMORY ' ,A11 
C A L L  BAD 

25 SUMSQ-0.0 
C SET I N D E X  AND L E N G T H  

JARY= I 
I X = K S T 1  I) 
L L = L N G T ! I )  

C R E T R I E V E  MEAN 
I F (  A V R G ( I 1  .NE. JPERC I GO TO 3 0  
K W A N = l  
JPOS=JPOS-1  
C A L L  AVG 
KWAN=KW 
JPOS= JPOS+1  

C C A L C U L A T E  THE STANDARD D E V I A T I O N  
3 0  DO 60 I = l w L L  

D=DATA! IX) 
SUMSQ=SUMSQ+ O*D 
I X = N X ( I X )  

40 C O N T I N U E  
A = A V R G t J A R V )  
AVARzSQRT ( SUMSQ/LL - A * A  1 
S T N D B J A R Y ) =  AVAR 

C RETURN TO THE C A L L I N G  R O U T I N E  I F  I T  I S  NOT SUBROUTINE  I N T E R P  
I F t K W A N  -EQe  1) RETURN 

C P R I N T  THE R E S U L T S  
I F ( K ( J P D S + 4 )  e E Q a  J V C )  60 TO 60 
W R I T E t 6 w 5 2 )  K ( J P O S + 7 l r A V A R  

52 FORMAT( "HE STANDARD D E V I A T I O N  OF ' w A 1 w e  I S  ' 9 F 1 % e 5 / / )  
60 TO 70 

60 AVAR=AVAR*AVAR 
W R Z T E ( 6 w 6 3 )  K ( J P O S + 7 j W A V A R  

6 3  FORHAT(  ' THE V A R I A N C E  OF \ A l w V S  \ r F 1 4 - 5 / / )  
C A D J U S T  J P O S  AND C A L L  SUBROUTINE  I N T E R P  TO WORK ON THE N E X T  INSTRUGTIDN 

70 JPOS=JPOScS  
C A L L  I N T E R P  
END 



SUBROUTINE RANGE 

Subroutine RANGE locates  the  l a rge s t  and the smallest elements of 

an array, and calcula tes  the  difference between the  two. The range, 

and the  extreme points a r e  printed along with the  var iable  name. Sub- 

routine IlWESP i s  then ca l led  t o  work on t he  next ins t ruct ion i n  the  

program. 

I f  the  var iable  cannot be found i n  t he  name l i s t  a  message 'ARRAY 

NOT I N  MEMORY' i s  pr inted along with t he  var iable  name and subroutine 

RAD i s  ca l l ed  t o  locate  the  next ins t ruc t ion  i n  the  program. 



43 

SUBROUTINE RANGE 
COMMON/BLKl/ L(80)wK~40008wDATA~200O~wNX(2000) 
COMMON/BLKZ/ N A M E ~ 2 0 ) p K S T ~ 2 0 l r L N G T ( 2 0 ) ~ G ( 2 0 1 ~ S T N D ~ 2 0 1  
COMMON/BLK3/ JAC vJBCwJCCwJDCwJECw JFCpJGCwJHCwJICw JJCwJKCw JLCw JMC 
COMMON/BLK4/ JNC*JOC~JPCwJQCpJRC~JSC~JTCpJUC~JVCwJMC,JXCwJYCvJZC 
COMMON/BLKS/ J O C ~ J ~ C W J ~ C ~ J ~ C ~ J ~ C ~ J ~ C ~ J ~ C O J ~ C , J ~ C ~ J ~ C  
COMNON/BLK6/ J P L S C ~ J M I N C ~ J P E R C ~ J D I V C S J A S T C ~ J E Q L C ~ J B L K C ~ J C O M C ~ J S E M C  
COMMON/BLK7/ J P O S ~ K E N D , J R ~ M P S Z ~ H D S Z , M A S Z ~ N S F F D w K W A N w K F L A G p L C L M  
COMHON/BLKS/ LSEMwLWCpJLPRGwJRPRC 

C LOCATE THE VARIABLE I N  NAME ARRAY 
DO 20  I = l t M A S Z  
I F ( K ( J P 0 5 + 9 )  .EQ. N A M E ( I 1 )  GO TO 25 

20 CONTINUE 
W R I T E ( 6 w 2 2 )  K ( J P O S + 9 )  

22  FORMAT( "ARRAY NOT I N  MEMORY ' w A l 1  
CALL BAD 

C SET INDEX AND LENGTH 
25 I X = K S T ( I )  

L L = L N G T ( I )  
KARY= I 

C DETFRMINE THE LARGEST AND SMALLEST VALUES 
VHIGH=DATA( IX)  
VLOW=DATA ( I X 1 
DO 40 I = l w L L  
I F ( D A T A ( I X 1  .GT. VHIGH) V H I G H = D A T A I I X )  
I F l D A T A I I X I  .LTe VLOWI VLOW=DATA(IX) 
I X = N X ( I X )  

40 CONTINUE 
R=VHZGH-VLOW 

C PRINT THE RESULTS 
WRITE(6w551  K(JPOS+9lwRpVHIGHpVLOW 

55 FORMAT( ' THE RANGE O F  " r A 9 V S  'weF14051' LARGEST VALUE ' o F L G e 5 %  
1 ' LOWEST VALUE ' p F 1 4 . 5 / / )  

C ADJUST JPOS AND CALL SUBROUTINE INTERP T O  WORK ON THE NFXT INSTRUCTION 
JPOS= JPOS+LO 

CALL INTERP 
END 



SUBROUTINE REGR 

Subroutine REGR can solve up t o  four var iable  l i n e a r  regression 

problems. The solution i s  obtained i n  a stepwise fashion i n  the  fo l -  

lowing manner. 

F i r s t ,  t he  following quan t i t i es  a r e  calculated f o r  the  f i r s t  two 

var iables .  

I f  the re  a r e  no other var iables  l i s t e d  i n  the  ins t ruc t ion  the  coef f ic ien t s  

A and B ( f o r  the  equation Y = A + BX), t he  coef f ic ien t  of multiple corre- 

l a t i o n  ( R )  and the  standard e r ro r  of estimate (STER) a r e  calculated by 

t he  following formulas . 

where  n = number o f  e l e m e n t s  

- 
X1 = SUMXl/n and 5 = SUMX2/n 

R = SXlX2 - (SUMXI) (SUMX2) (l/n) 

-2 2 2 (SMXlS - n X 1 )  (1 .  - R )  
STER = 

n - 2  

After  pr int ing t h e  r e s u l t s  the  value of KFLAG is  checked. I f  it i s  

equal t o  10 control  i s  returned t o  subroutine CALREG, otherwise, sub- 

routine INTERP i s  ca l l ed  t o  decode t he  next ins t ruct ion i n  t he  program. 



I f  there  i s  a t h i r d  var iable  t he  following values a r e  calculated.  

If there  i s n ' t  another var iable  i n  t he  ins t ruct ion t he  coeff ic ients  A, 

Bjand C ( f o r  t he  equation Y = A + BX + C Z ) ,  t h e  coef f ic ien t  of multiple 

corre la t ion ( R )  and t h e  standard e r ro r  of estimate (sTER) a re  calculated.  

2  ( S M X ~ S - n m 2 )  - B ( S X ~ X Z - n ( m )  (m)) - C  ( ~ ~ 1 x 3 - n ~ )  (z ) )  
STER = 

After  pr int ing these  values the  same procedure f o r  returning control  i s  

followed a s  i n  two var iable  regression problems. 

I f  the  problem i s  a four  var iable  regression problem the  coeff i -  

c i en t s  A, B, C and D ( f o r  Y = A + BX + CZ + DT), the  coeff ic ient  of 



multiple corre la t ion ( R )  and t he  standard e r r o r  of estimate (sTER) a re  

calculated by s imilar  formulas and printed.  

The first var iable  i s  always taken t o  be t he  dependent var iable  

and XI, X2, X3 and ~4 a re  equivalent t o  Y, X, Z and T i n  equation 

Y = A  + BX + CZ + DT. 

I f  the re  a r e  more than four variables,  o r  i f  t he  lengths of the  

var iables  do not agree with one another, o r  i f  one of t he  var iables  cannot 

be found i n  t he  NAME array, an appropriate e r ro r  message i s  printed and 

subroutine BAD i s  ca l l ed  t o  locate  t he  next ins t ruct ion i n  the  program. 

Otherwise subroutine INTERP i s  ca l l ed  t o  decode t he  next ins t ruc t ion  

i n  t he  program. 



SUBROUTINE REGR 
COMMON/BCKl/ L(80l~K(4000)~DATA(20OO)~NX(2000) 
COMMON/BLK2/ N A M E 1 2 0 ) ~ K S T ~ 2 0 ) ~ L N G T ~ 2 O ) ~ A V R G ( 2 O ) ~ S T N D I 2 0 )  
COMMON/BLK3/ J A C , J B C , J C C , J D C , J E C ~ J F C ~ J G C ~ J H C , J I C ~ J J C ~ J K C T J L C ~ J M C  
COMMON/BLK4/ J N C , J O C * J P C ~ J Q C ~ J R C ~ J S C ~ J T C ~ J U C ~ J V C ~ J W C T J ~ C S J ~ C ~ J Z ~  
COMMON/BLKS/ J O C ~ J ~ C ~ J ~ C ~ J ~ C ~ J ~ C ~ J ~ C ~ J ~ C ~ J ~ C W J ~ C P J ~ C  
COMMUN/BLK6/ J P L S C ~ J M I N C , J P E R C ~ J D I V C ~ J A S T C I ) J E Q L C ~ J B L K C ~ J C O M C ~ J S E M C  
COMMON/BLK?/ J P O S , K E N D , J R ~ M P S Z ~ M D S Z ~ M A S Z ~ N S E E D O K W A N ~ K F L A G ~ L C L M  
COMMON/BLKB/ LSEM~LWC,JLPRCIJRPRC 
COMMON/BLK9/ K O R D E R , C N S T ~ ~ C N S T ~ , C N S T ~ O C N S T ~  

C LOCATE THE FIRST VARIABLE IN NAME ARRAY 
DO 20 I=l,MASZ 
lF(K(JPUS+?) .FQ, NAME4111 GO TO 25 

20 CONTINUE 
WRITEl6,22) K(JPOS+7) 

22 FORMAT( ' ARRAY NOT IN MEMORY ',Al) 
CALL BAD 

C LOCATE THE SECOND VARIABLE IN NAME ARRAY 
25 DO 30 J=l,MASZ 

IF(K(JPOS+91 .EQ. NAMEtJ)) GO TO 3 5  
30 CONTINUE 

WRITE(6,22) K(JPOS+9) 
CALL BAD 

C SET INDEX AND LENGTH 
35 IX=KSTtI) 

LL=LNGT(l) 
IY=KST(J) 

C COMPARE THE LENGTHS 
IF( LL .€Q. LNGT(J1 1 GO TO 40 
WRITE (6,421 K(JPOS+?), K(JPOS+9lrLLpLNGT(Jl 

42 FORMAT( "ARRAYS NOT OF EQUAL LENGTH ~ A I ,  5x, ~1,219 I 
CALL BAD 

C CALCULATE INTERMEDIATE VALUES FOR TWO VARIABLES 
40 KOUNT=LL 

SUMXL=OeO 
SUMXZ=O m 0 
SMXlS=O.O 
SMX2SzO 0 0 
SX1X2=0.0 
DO 50 IZ=l,LL 
DX=DATA(IX) 
DY=DATA(IY) 
SUMXL=SUMXI+DX 
SUMXZ=SUMX2+DY 
SMXlS=SNXIS+ DX*DX 
SMX2S=SMXZS+ DV*DY 
SXlX2=SXlX2+DX+DY 
IX=NX(IX) 
IY=NXtIY) 

50 CONTINUE 
C IF THERE IS A THIRD VARIABLE GO TO STATEMENT 80 

IF( KIJPOS+10) m E Q m  JCONC I GO TO 80 
C CALCULATE REGRESSION COEFFICIFNTS AND THE STANDARD ERROR OF ESTIMATE 
C FUR TWO VAARIABLES 

Cl=( SXlX2-SUMXl*SUHX2/KOUNT I / (  SMXZS-KOUNT*( SUMX2/KOUNTI**Zl 
A=SUMXl/KOUNT-Cl*SUNX2/KOUNT 



R=(SXlX2-SUMXl*SUMX2/KOUNT~/(SQRT~(SNX1S-KOUNT*~SU~Xl/KOUNT~**%~ 
1* I SMXZS-KOUNT*( SUMX2/KOUNT)  **2 1 1 1 
S T E R = S Q R T ~ ~ S M X l S - K O U N T * ~ S U M X 1 / K O U N T ~ * * 2 ) * ~ l ~ O - R * R ~ / ~ K O U N T - 2 . ~ l l  

C P R I N T  THE R E S U L T S  
W R I T E ( 6 , 7 6 )  KI J P O S + 7 )  r K (  J P O S + 9 )  

76 FORMAT4 ' FOR THE E Q U A T I O N  ~ A l p ' = A + + B + ~ A l / )  
W R I T E ( 6 1 7 7 )  A p C l p R  

77 F O R M A T ( S X I ~ A = ' ~ E ~ ~ . ~ / ~ X ~ '  B = \ F 1 6 . 6 / 5 X * '  C O R R E L A T I O N = \ r F B e 3 1  
W R I T E ( b r 7 8 )  STER 

78 FORMAT(SX9"TANDARD ERROR OF E S T I M A T E = @ v E 1 6 - & / / I  
C  RETURN TO T H E  C A L L I N G  R O U T I N E  I F  I T  I S  NOT SUAROUTINF  XNTEWP 

I F (  K F L A G  WEQ. 1 0  1 60 TO 5 0 0  
C  A D J U S T  J P O S  AND CALL SUBROUTINE  TNTERP TO WORK ON THE N E X T  I N S T R U C T I O N  

J P O S = J P O S + l O  
C A L L  I N T E R P  

5 0 0  C N S T l = A  
C N S T 2 = 6 1  

RETURN 
C L O C A T E  THE T H I R D  V A R I A B L E  I N  NAME ARRAY 

80 DO 90 1 3 - 1 p M A S Z  
I F ( K I J P O S + 1 1 )  *EQ. N A M E I I S ) )  G O  TO 9 5  

9 0  C O N T I N U E  
W R I T E ( 6 p 2 2 )  K ( J P O S + 1 1 )  
C A L L  BAD 

9 5  SUMX3-0.0 
SX lX3=0 . r )  
SX2X3=0.0  
SMX3S=O.O 

C  COMPARE THE LENGTHS 
I F 6  LL . E Q W  L N G T ( I 3 )  1 GO TO 98  
W R I T E  1 6 r 4 2 )  KIJPOS+7),K(JPOS+ll)olL~LNGT(13) 
C A L L  BAD 

C  SET  I N D E X E S  
98 I X = K S T l I )  

I Y = K S T ( J  1 
I K = K S T (  1 3 )  

C  C A L C U L A T E  I N T E R M E D I A T E  VALUFS 
DO LOO I Z = l p L L  
D K = D A T A ( I K I  
DX=DATA4 1 x 1  
D V = D A T A  I I Y  1 
SUMX3= SUMX3+DK 
S X l X 3 = S X l X 3 + D X * D K  
SXZX3=SXZX3+OY*OK 
SMX3S=SMX3S+ D K I D K  
I X = N X [ I X )  
I V = N X ( I V l  
I K = N X I I K )  

100 C O N T I N U E  
X l B =  SUMX l /KOUNT 
XZB=SUHX2/KOUNT 
X3B=SUMX3/KQUNT 
SZSA=SMX2S-KOUNT*XZB*X2B 
S23A=SX2X3-KOUNT+X2B*X3B 
S l S A = S H X l S - K O U N T s X l  B * X l B  
Sl2A=SXlX2 -KOUNT*X lB*X ;ZB  



S3SA=SMX3S-KOUNT*X3B*X3B 
S 1 3 A = S X l X 3 - K O U N T * X L B * X 3 B  

C I F  THERE I S  A  FOURTH V A R I A B L E  GO TO STATEMENT 180 
I F i K ( J P O S + 1 2 )  ,EQ. J C O H C I  GO TO 1 8 0  

C C A L C U L A T E  REGRESSION C O E F F I C I E N T S  AND THE STANDARD ERROR OF ESTIMATE 
C FOR THREE V A R I A B L E S  

B=(S3SA*SlZA-S23A*SL3A)/(.S3SA*SZSA-S23A*S23AI 
C = ( S l 2 A - B * S Z S A I / S 2 3 A  
A=X lB -B*X2B-C*X38  
STER=(SZSA-B*S12A-C*S13A 1 / l KOUNT-3 .0 )  
STER=SQRT(STER)  
R = ( B * S 1 2 A + C * S 1 3 A ) / S l S A  
R = A B S ( R )  
R = S Q R T f R )  

C  P R I N T  THE R E S U L T S  
W R I T E ( 6 v 1 2 6 )  K[JPOS+?IwKIJPQS+9)uK(JPOS+11) 

1 2 6  FORMAT(  ' FOR THE E Q U A T I O N  ' u A l ~ ~ A + B * @ r A l ~ ' + C * ' p A l / )  
W R I T E I 6 r l 2 8 )  As0,CoR 

1 2 8  F O R M A T ( S X ~ ~ A = ~ E ~ ~ ~ ~ / ~ X Q ~ B ~ ~ ~ E ~ ~ ~ ~ I ~ X ~ ' C ~ ' ~ E ~ ~ ~ ~ / ~ X ~ ' C ~ R R E L A T ~ O N ~ ~  
1 p F R e 3 )  

W R I T E ( 6 p 1 2 9 )  STER 
129 FORMAT(SXB"TANDARD ERROR OF  E S T I M A T E = w r E 1 6 * 6 / / )  

C RETURN TO THE C A L L I N G  R O U T I N E  I F  I T  I S  NOT SUBROUTINE  I N T F R P  
I F [  K F L A G  e E Q e  LO GO TO 510 
JPOS=JPOS+12  
C A L L  I N T E R P  

5 1 0  C N S T l = A  
CNST2=B  
CNST3=C 
RETURN 

C L O C A T E  THE FOURTH V A R I A B L E  I N  NAME ARRAY 
1 8 0  DO 190 I 4 = 1 p M A S Z  

I F ( K [  J P O S + 1 3 )  e E Q -  NAME( 14) 1 60 T O  1 9 5  
190 C O N T I N U E  

W R I T E ( 6 u 2 2 )  K ( J P Q S + l 3 )  
C A L L  BAD 

1 9 5  SUMX4=0.0 
SX1X4=0.0 

SX2X4=0.0 
SX3X4=0.0  
SMX4S=O.O 

C COMPARE THE LENGTHS 
I F I  LL  .EQs L N G T ( I 4 )  1 GO TO 1 9 8  
W R I T E  ( 6 ~ 4 2 1  K?JPQS+7~rK(JPOS+13lrtLILNGT(E4) 
C A L L  BAD 

C SET I N D E X  AND L E N G T H  
198 KOUNT=LL 

1X=KST(  I )  
I Y = K S T f  J 
I K = K S T ( I 3 )  
I L = K S T (  I 4 1  

C  C A L C U L A T E  I N T E R M E D I A T E  VALUES 
DO 200 I Z = L q L L  
DL=DATA ( I L 1 
DX=DATA(  I X )  
DY=DATA(  I V )  



DK=DATA ( I K 1 
SUMX4=SUHXG+DL 
SXlX4=SXlX4+DX*DL 
SX2X4=SX2X4+DY*DL 
SX3X4=SX3X4+DK*DL 
SMX+S=SMXQS+DL*DL 
IX=NX(IX) 
TY=NXI I V )  
IK=NXtIK) 
TL=NX(IL) 

200 CONTINUE 
X4B= SUMX4/KOUNT 
S l 4 A = S X l X 4 - K O U N T * X l R * X 4 B  
S24A=SXZX4-KOUNT*X2B*X4B 
S34A*=SXSX4-KOUNT*X3B*X48 
S4SA=SHX4S-KOUNT*X4B*X46  

C IF THERE IS ANOTHER VARIABLE GO TO STATEMENT 280 
IF(K(JPOS+14) e E Q *  JCOMC) GO TO 280 

C CALCULATE REGRESSION COEFFICIENTS AND THE STANDARD ERROR OF ESTIMATE 
C FOR FOUR VARIABLES 

Fl=S2SA 
F2=S23A 
F3=S24A 
F4=S12A 
F5=S3SA 
Fb=S34A 
F7=S13A 
F8=S4SA 
F9=Sl4A 
D=F1+(FS*FB-Fb*F4)-F2*~F2*F8-Fb*F31 +F3*(F2*Fb-FS*F3) 
DB=F+*(F5*F8-F6*F6)-F7*(F2*F8-F6*F3)+F9+(F2*F6-F5*f3l 
DC=Fl*tF7*F8-F9+F6)-F2*(F4*F8-F9*F3)+F3+~F%*F6-F7*F3) 
DD=Fl*( F5+F9-Fb*F?)-F2*4 F2@F9-F6*F4 l+F3*lF2*F7-F5*F4) 
B=DB/D 
C=DC/D 
D=DD/D 
A=XZB-B*X2B-C*X3B-D*X48 
R=(B*S12A+C*S13A+D*S14AliSlSA 
R=ABS (R 1 
R=SQRT(R) 
STER=(S1SA-B*SLZA-C*SZ3A-D*S14Aj iCKOUNT-4-01 
STER=SQRT (STER 1 

C PRINT THE RESULTS 
WRITE(69226) K(JPOS+7)~K(JPOS+S)~KfJPOS+l1I~K(JPOS+13I 

226 FORMAT( "FOR THE EQUATION ~ r A l p l = A + B * ~ o A l w ~ C * ' ~ A 1 w ' + D * ' ~ A I ~ ~  
W R I T E ( ~ W ~ ~ ~ ) A Q B I C W D ~ R W S T E R  

228 F O R M A T ~ ~ X W ~ = ' ~ E ~ ~ ~ ~ / ~ X ~ ~ B = ' ~ E ~ ~ . ~ / ~ X ~ ' C = ' ~ E ~ ~ ~ ~ / ~ X ~ ~ D = ' ~ E I ~ ~ ~ ~  
15Xw'CCORRELATION=",F8,3/5X~'STANOARD ERROR OF ESTIWATE=\rEBB*6//D 

C RETURN TO THE CALLING ROUTINE IF IT IS NOT SUBROUTINE INTERP 
IFE KFLAG .EQ. 10 1 GO TO 520 

C ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON THE NEXT INSTRUCTION 
JPOS=JPOS+14 
CALL IMTERP 

520 CNST1=A 
CNST2=B 
CNST3=C 



C N S T 4 = 0  
RETURN 

280 JPOS=JPOS+L 
CALL BAD 
END 



SUBROUTINE COR 

Subroutine COR calcula tes  and p r in t s  t he  corre la t ion coeff ic ient  

between two arrays .  If any one of the  a r ray  names a r e  not present i n  

memory, o r  i f  t h e i r  lengths a r e  not equal t o  each other, an e r ro r  mes- 

sage i s  pr inted and t he  execution of t h e  routine i s  skipped by ca l l i ng  

subroutine BAD. 
n - - 

The corre la t ion coef f ic ien t  is  calculated by C X i Y i -  n X  Y  
i= 1 

where 2, ? a r e  t he  means and ox and 0 a re  t he  standard deviations of 
Y 

t he  arrays .  The means and the  standard deviations a r e  re t r ieved from 

the  AVRG and STHD arrays  and a f t e r  p r in t ing  the  r e s u l t s  t he  pointer  

(JPOS) i s  updated and subroutine INTERP i s  ca l led  t o  decode the  next 

ins t ruct ion i n  the  program. 



SURROUT I NE COR 
COMMON/BLKl/ L 1 8 0 ) ~ K 1 4 0 0 0 ) ~ D A T A ( 2 0 0 0 ) ~ N X ~ 2 0 0 0 )  
COHNON/BLK2/ NAME4201 pKST(20) 9LNGT(20WRG(201 eSTND(201 
COHNON/BLK3/ J A C 9 J B C * J C C ~ J D C ~ J E C w J F C ~ J G C 9 J H C p J I C 9 J J C ~ J K C ~ J L C p J M C  
COMMON/BLK4/ J N C ~ J O C ~ J P C ~ J O C ~ J R C ~ J S C ~ J T C ~ J U C ~ J V C ~ J W C ~ J X C ~ J Y C P J Z C  
COMMON/BLKS/ JOC*JlCwJ2Cp43Cp J4Cv J5CwJ6CvJ7Ct J8Cw J9C 
COMMON/BLK6/ JPLSC~JMINC,JPERCwJDIVC~JASTC9JEQLC,JBLKC~JCDMC~JSEMC 
COHMON/BLK7/ JPOS,KEND9JR~HPSZ~MDSZ*HASZpNSEED~KWAN9KFLAGpkC!-M 
COMMON/BLK8/ LSEM9LWCpJLPRCpJRPRC 

C LOCATE THE FIRST VARIABLE IN NAME ARRAY 
DO 10 T=lrMASZ 
IF( KfJPOSi7) ,EQ. NAMEtI)) GO TO 20 

10 CONTINUF 
WRITE16p12) KIJPOS+7) 

12 FORMAT( @ ARRRA NOT TIN MEMORY "A1 1 
CALL BAD 

20 MX=I 
LL=LNGT(MX) 

C LOCATE THE SECOND VARIABLE IN NAME ARRAY 
DO 25 I=lrMASZ 
IF( K(JPOS+9) .EQ. NAME( I)) GO TO 30 

25 CONTINUE 
WRXTE(6wl21 K(JPOS+9) 
CALL BAD 

30 MY=I 
C COMPARE THE LENGTHS 

IF( LL . €a ,  LNGTfNY) 1 60 TO 50 
WRITE(6p32) K(JPOS+7lr LL9 KIJPOS+9) tLNGT(MV1 

32 FORMAT( ' ARRAYS NOT OF EQUAL LENGTH 'wA1wI6~5XpAZ~16 9 
CALL BAD 

C RETRIEVE THE STANDARD DEVIATION OF THE FIRST VARIABLE 
50 IF( STNDfHX)  eNE- JPERC 1 GO TO 55 

KWAN=1 
CALL VAR 
KWAN=O 

C RETRIEVE THE STANDARD DEVIATION OF THE SECOND VARIABLE 
55 IF( STND(MY1 -NE* JPERC 1 GO TO 60 

KHAN= 1 
JPOS=JPOS+2 
CALL VAR 
KWAN=O 
JPOS=JPOS-2 

C SET INDEXES 
60 IX=KST(MX) 

IY=KST(MY 1 
SUM=O a 0  

C CALCULATE INTERMEDIATE VALUES 
DO 65 I=l$LL 
SUM=SUM+DATA(IX)*DATA(IV) 
IX=NX( IX) 
IY=NX(IY) 

65 CONTINUE 
C CALCULATE CORROLATION COEFFICIENT 

C=Q S U M - L L * A V R G 4 M X ) * A V R G ( M Y ) I / (  LL*STND(MX)*STNDfMVjI 
C PRINT THE RESULTS 

WRITE(6r771 K ( J P O S + 7 1  oK(JPOS+9)9C 



77 FORMAT( ' C O R R E L A T I O N  BETHEEN " A l p  "ND ' 9 A l r 1  I S  \ r F B e 5 / 8 1  
C  A D J U S T  J P O S  AND C A L L  S U B R O U T I N E  I N T E R P  T O  WORK ON THE NEXT lNSTRUCTTON 

J P O S = J P O S + l O  
CALL I N T E R P  
END 



SUBROUTINE AUTO 

Subroutine AUTO calculates,  t he  autocorrelat ions f o r  an a r ray  f o r  a 

specif ied number of l a g  periods. The number of periods t he  l a g  can 

vary i s  from 1 t o  99, however i f  t he  number of elements i n  t h e  a r ray  i s  

l e s s  than t he  number of periods i n  t he  lag, a message regarding the  in-  

sufficiency of the  length  of the  a r ray  i s  pr inted and the  execution of 

t he  routine i s  ignored by ca l l i ng  subroutine BAD. 

If there  i s  enough data f o r  t he  specif ied l a g  time, autocorrelat ion 

i s  calculated according t o  t h e  following formula 

where k = n - l a g  time 

n = number of elements i n  t he  a r ray  

n 
SXY = C XiYi 

i=n-k 

n 
SXSQ = ,Z Xi 2 

i=n-k 

n 
SYSQ = C Y 

2 

i=n-k i 



When a l l  the  autocorrelat ion fac tors  a r e  calculated f o r  the  spe- 

c i f i ed  l a g  times subroutine INTERP i s  ca l led  t o  decode t he  next instruc- 

t i o n  i n  the  program. There i s  no upper l i m i t  f o r  the  number of l a g  times 

t h a t  may be specified.  

I f  an a s t e r i s k  i s  found a t  t he  end of the  current  ins t ruct ion sub- 

routine BAD i s  cal led.  This enables t h e  package t o  read another segment 

of t he  program. 
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C CHECK TO SEE I F  THERE I S  SUFFICIENT AMOUNT OF DATA 
DO 40 J=lrP( 

I F (  N X ( I Y )  eEQa JASTC 1 GO TO 80 
IY=NX(TY)  

40 CONTINUE 
C CALCULATE INTERMEDIATE VALUES 

DO 45 J = l r L L L  
SX=SX+DATA( I X  9 
SXSQ=SXSQ+DATA(IX)*DATA(IX) 
SY=SY+DATA(IYI  
SYSQ=SYSQ+DATA( I Yl*DATAC I Y )  
SXY=SXY+DATA( I X ) + D A T A l  I Y I  
KOUNT=KOUNT+l 
I F [  N X ( I Y 1  ,EQ- JASTC 1 GO TO 5 0  
I X = N X ( I X )  
I Y = N X ( T Y I  

45 CONTINUE 
50 AVX=SX/KOUNT 

AVY=SY/KOUNT 
C CALCULATE THE AUTOCORROLATI ON 

R=(SXY-KOUNT*AVX*AVY)/SQRT4(SXS~KOUNT*AVX*AVXI*fSYSQ-KOUNT* 
lAVY*AVY) 1 

C PRINT THE RESULTS 
WRTTE(Sr55)  KNANErRvN 

55 FORMAT( ' FOR ARRAY ' A ~ ~ ~ X ~ V U T O C O R R E L A T I O N = \ F ~ . ~ O ~ X , '  FOR N = "  
l?5//1 

LL=JPOS+13+KXX 
I F ( K ( L L 1  eEQe JASTC) GO TO 95  

CHECK TO SEE I F  THERE I S  ANOTHER REQUEST 
I F I K ( L L 1  .EQe JCOMC) GO TO 70 

C ADJUST JPOS AND CALL SUBROUTINE INTERP TO WORK ON THE NEXT INSTRUCTION 
JPOS=LL 
CALL INTERP 

70 JPOS=JPOS+KXX+l 
GO TO 25 

8 0  WRITE ( 6 , 8 2 1  KNAMEgN 
82 FORMAT( "NO ENOUGH DATA ' r A l r I 5  1 
90 CALL BAD 
95  JPOS=LL 

GO TO 90 
END 



SUBROUTINE FREQ 

Subroutine FRFQ calcula tes  the  frequency, cumulative frequency and 

t he  cumulative r e l a t i ve  frequency f o r  an array.  The number of in te rva l s  

i s  determined by the  following tab le .  

Number of elements 

2-4 
5-9 

grea te r  than 10 

Number of c e l l s  

Even though the  determination of t he  number of c e l l s  seems t o  be qui te  

a rb i t ra ry ,  it has not caused any problems i n  applications so f a r .  And 

i f  needed,a d i f fe ren t  method of determination can be incorporated i n to  the  

routine very eas i ly .  

Once t he  number of in te rva l s  i s  defined t he  range and the  i n t e rva l  

widths a r e  calculated.  From t h i s  information upper and lower l im i t s  of 

a l l  the  c e l l s  a r e  determined. Then, t he  number of elements f a l l i n g  i n  

each i n t e rva l  i s  counted t o  get  the  frequency d i s t r ibu t ion .  From the  

frequency dis t r ibut ion,  t he  cumulative frequency, and the  cumulative 

r e l a t i ve  frequency d i s t r ibu t ions  a r e  calculated.  Upper and lower l im i t s  

of the  in te rva l s  and t he  calculated d i s t r ibu t ions  a r e  printed i n  a 

t abu la r  form beginning with t he  f i r s t  c e l l .  The mean and the  standard 

deviation of the  a r ray  a r e  pr inted a t  the  end of t h i s  t ab l e  and subroutine 

INTERP i s  ca l l ed  t o  decode t he  next ins t ruc t ion  i n  the  program. 



SUBROUTINE FRFQ 
COMMON/BLKl/ L(90~,K~4000IrDATAI2000~~NXI7000) 
COMMON/BLK2/ NAME(ZO~~KST(20l,LNGT(20~pAVRC,~2O),STND[ZO) 
COMMON/BLK7/ JAC~JBCIJCC~JDC~JEC,JFC,JGC~JHC,JJC,JKC,JLCIJMC 
COMMON/BLK4/ J N C I J O C ~ J P C ~ J Q C , J R C I J S C ~ J T C ~ J U C , J V C ~ J H C ~ J X C ~ J Y C ~ J Z C  
COMMON/BLKS/ J O C ~ J L G ~ J Z C , ~ ~ C ~ J ~ C ~ J ~ C ~ J ~ C , J ~ C I J ~ C , J ~ C  
COMMON/RLK6/ J P L S C ~ J M I N C ~ J P E R C ~ J D ~ V C I J A S T C , J E Q L C I J B L K C V J C O M C ~ J S F M C  
CnMMnN/BLK7/ JPDS,KEND,JR*MPSZIMDS~.~MASZ,NSFED~KWANDKFLAG~LCLM 
COMMON/BLKB/ LSEM9LWC,JLPRC,JRPRC 
DIMFNSIUN ULIM(81,BLIM(8)pJFRFQ(8)9CUFR(8)CURFR(81 
LOCATE THE VARIABLE IN NAME ARRAY 
DO 20 I=lpNASZ 
IF(K(JPOS+BI .EQ. NAMFlI)) GO TO 25 
CONTINUE 
WRITE169221 K(JPOS+B) 
FORMAT( ' ARRAY NOT IN MEMORY 'VrAl) 

CALL BAD 
SFT INDEX AND LENGTH 
IX=KSTI I 1  
LL=LNGT ( 'I 
KARY= I 
KOUNT=LL 
DETFRMINE THE LARGEST AND SMALLEST VALUES 
VHIGH=DATAt 1x1 
VLOW=DATA( 1x1 
00 40 I=l,LL 
D= DATA(1X) 
IF( D eGTm VHIGH 1 VHIGH=D 
IFf O .LTe VLnW 1 VLOW=D 
IX=NX( IX) 
CONTINUE 
DETERMINF THF NUMBER OF CELLS 
NCEL=8 
TF(K0UNT .LT. 10) NCEL=3 
IFiKOUNT ,LT. 5 )  NCEL=2 
IFtKOUNT .LT. 2 )  CALL BAD 
DETFRMINE THE RANGE AND THE CELL INCRFMENTS 
R=VHIGH-VLOW 
AINC=R/NCEL 
RL IM( 1 l=VLOW 
ULIM(l)=VLOW+AINC 
SET THE UPPER AlVD LOWER LIMITS FOR EACH CELL 
DO 60 Jz2,NCEL 
BLIM4 J)=ULIM( J-11 
ULIMIJ1=BLIM(J)+AINC 
ULIMt NCEL)=VHIGH 
DO 65 J=lvNCEL 
JFREQI J )=O 
IX=KST(KARY) 
DETFRMINE THF NUMBER OF FLEMENTS IN EACH CELL 
00 R O  J=lpKOUNT 
DO 70 JX=l,NCEL 
I F ( D A T A ( 1 X )  - G T -  ULIMtJX)) GO TO 70 
JFREQ(JX1 = JFRFQ( JX)+1 
IX=NXIIX) 
GO TO 80 



70 C O N T I N U E  
80 C O N T I N U E  

C P R I N T  T H E  H E A D I N G S  
W R I T E ( 6 r 8 2 )  K ( J P O S + S )  

8 2  FORMAT(ZLX,'DISTRIBUTION F O R  A R R A Y  " A l l  
C D E T E R M I N E  C U M U L U T I V E  A N D  R E L A T I V E  F R E Q U E N C I E S  

C U F R I  1 )  = J F R E Q I  1 )  
C U R F R ( l I = C U F R ( l ) / K O U N V  
DO 90 J f 2 r N C E L  
C U F R ( J ) = C U F R I  J - l ) + J F R E Q t J )  

90 C U R F R ( J ) = C U F R I J ) / K O U N T  
C P R I N T  T H E  H F A D I N G S  

W R I T F ( 6 r 9 2 )  
97 F O R M A T ( 5 7 X ~ ' C U H U L A T I V E ' / 4 5 X ~ ' C U M l J L A T I V F  R E L A T I V E ' / l l X * T E L L  L I M I T  

1s" 10x9 ' F R E Q U E N C Y w  * 4 X 9  FREQIJFNCY '  9 3 x 9  ' F R E Q U E N C Y e  1 
C P R I N T  R E S U L T S  I N  A T A B U L A R  FORM 

W U I T E ~ 6 ~ 9 6 l ( B L I M t J ~ ~ U L I Y ( J ) r C U F R ~ J ~ ~ C U U F R ( J ) ~ J = ~ ~ N C F L I  
96 F O R M A T ( 2 F l 4 ~ 5 ~ 5 X ~ 1 6 p F 1 3 ~ O p F 1 0 . 3 )  

c R E T R I E V F  S T A N D A R D  D E V I A T I O N  F O R  T H E  V A R I A B L E  
I F (  S T N D I K A R Y )  ,NE, J P E R C  1 GO T O  95 
KHAN= 1 
J P O S = J P O S + l  
C A L L  VAR 
KWAN=O 
J P O S = J P O S - 1  

95 V R = S T N D ( K A R Y )  
VR=VR*VR 

C P R I N T  T H E  M E A N  AND T H E  S T A N D A R D  D E V I A T I O N  
W R I T E  (6999 )  A V R G i K A R Y I r  VRI LL 

99 F O R M A T (  ' M M E A N = ' ~ F 1 4 , 5 / '  V V A I A N G E = ' 9 F 1 4 . 5 / '  N = ' 9 1 6 / / )  
C A D J U S T  J P O S  AND C A L L  S U B R O U T I N E  T N T E R P  TO WORK O N  THE NEXT I N S T R U G T I n N  

J P O S = J P O S + 9  
C A L L  I N T E R P  
E N D  



SUBROUTINE HIST 

Subroutine HIST p r in t s  t he  histogram of a given array.  F i r s t ,  the  

number of in tervals ,  the  c e l l  width, the  i n t e rva l  l i m i t s  and the  f r e -  

quency i n  each i n t e rva l  a r e  determined i n  the  same manner a s  i n  subroutine 

FREQ. In  order t o  put t he  whole char t  on one page, a scal ing i s  done 

i f  necessary. The maximum number of elements i n  any one c e l l  i s  found 

and divided by 50, the  whole port ion of t he  r e s u l t  plus one gives t he  

number of elements each a s t e r i s k  should represent.  For example, i f  t he  

maximum number of elements i s  35 each a s t e r i sk  represents a point, i f  it 

i s  75 each a s t e r i s k  represents two points.  

The pr int ing of t he  histogram s t a r t s  on a new page each time it i s  

cal led.  The scal ing f ac to r  and the  ac tua l  frequencies a r e  printed a t  

t he  top of the  diagram and a t ab l e  of values showing i n t e rva l  mid-points 

i s  placed below the  diagram. The histogram i s  completed by pr int ing 

t he  as te r i sks  wherever they may be needed l i n e  by l i n e  from top t o  

bottom. 

The dimension statement allows 20 intervals ,  i n  case the  number 

in te rva l s  i s  required t o  be increased. I f  t he  a r ray  name cannot be 

located i n  memory, subroutine BAD i s  ca l l ed  and the  current  ins t ruc t ion  

i s  skipped. When the  job i s  completed successfully the  pointer  i s  up- 

dated and subroutine INTEFP is  ca l led  t o  decode t h e  next ins t ruct ion i n  

the  program. 



S 1 ! 9 i . \ C l I T I N F  H I 5 T  
C " ' * ' 4 1 ~ ' / 0 I w 1 /  L ( S C ) , K ( 4 P Q 0 ) 9 D A T A ( 7 0 0 0 ) r N X ( 7 ~ n r l )  
C r ' V P ' f " ' / P I  d 3 /  N R ~ F ( ? O ) , K 5 T ( ? O ) , L Y G T ( 7 O I  , A V @ G ( 2 r ) )  . S T h l n ( ? n l  
! I  3 , JACr . IRc , . JCC,  JOC,  JFC,JFC,.JCC, J M r ,  J I C o J J C r  J K C s  11 C,,J'b4C 
r r ~ \ r . r y .  , / " 1 ' / + /  JkC7Jf'C, l P C ~ J O C g J R C r J S C r . 1 T r r . J 1 1 C , J V T o J W C r . I X C p J Y C r J 7 C  

( ' r ' ' ~ f ' J / H L Y 5 /  . l p C r . J  ~ C , J ? C ; J ~ C ~  ~ 4 C r J 5 C r  J h C r J 7 C 7  J c C *  J°C 
C p ' R u f l Y / ? l  ' ( h /  Jf'LSCr . I Y I N C p  J P F R C ,  J r ) T V C , J R S T C *  I F O L C o  JP1 Y C p  J C n M C ,  J S F Y C  
f ' ~ " ' 4 f ' F ' 1 / R I  " 7 /  . JPT lS ,KFYr ) ,  J R 9 Y P S 7 1 M n S 2 r k ? 4 S 7 7 N S F E 0 9 K W A N 9 K F L A G , R C L M  
C P M F . l P h J / R I  K P /  I 5 F Y ~ L W C ~  J L P R C ,  J R P R C  
D T M F N S T O K  C Y A R K ( 7 0 ) ~ U L T M ~ ~ O ) ~ R L I r Y ~ 2 C ) ) ~ J C ~ ~ ( ? ( 7 ( 3 ) , J O U T ( ? O ~  
1 r C A T F  T H F  V A P T A R L F  I N  NAME R R Q R Y  
P" 7 0  T = l t M A S Z  

I F ( K ( , l ~ f l 5 + Q ) . F a , N 4 M F ( I ) )  Gn T n  7 5  
C n l l T  T Y l i E  
G ' R l T F ( h , 7 7 1  K ( J P O C + S )  
F P R t J A T (  " Q P A Y  NPT T b i  M F M r l Q Y  9 , 4 1 1  
C n L f  s A n  
n D I y ! T  TPF t 4 F A 7 T Y G 5  
I 1(I J!'T)S+S) 
p n Q L V T ( l l + l  H I S T " G R A S 4  F O R  T W F  A P ? A Y  ' , & I  1 
C F T  I Y n F Y  ANT, LF \ tGT t - I  
T X = K q T (  J  1 
L L = L N G T (  1 )  
1 ( 4 o Y = T  
tccl lJrdT=l 1 
P F T F P M I Y F  T Y E  C 4 R T ; F S T  A V O  C V h L L F S T  V4LtJF ' ;  
V I i T G H = D A T A  t I X 1 
V L O w = Q A T h l  T X  ) 
Pfi 4 0  J = l , L L  
T F ( Q 4 T A ( T Y l . C T . V t i I G H )  V Y l G H = D A T 4 ( I X )  
l F ( 3 4 T A ( J X ) . L T . V t O Y )  V L Q W = n A T A ( T X )  
I Y = U X (  TX  1 
f I r 4 T  I 2 I I J F  
r F T F ? M I b S p  TL4F hI!JY?ER 3F C E t l  5 
rirr=l =$: 

I F (  Y t ? 1 ! ~ I T . l  T.  1 ' ) )  N C E L = 3  
J F (  YPlJPlT.1-T.  5 )  Y C F L = ?  
I F  ( L ( 0 l l h ' T . i  T. 7 1 C A L L  R A D  
R = V  H I G B - V L  fll*, 

P I U C = ' ? / N C F L  
S f T  THE l lDPFt7 A N D  L OWFR L I M I T S  FOR F A C H  C F l  t 
n l  I Y (  l ) = v L n w  
I J L  I V ( I ) = V C n W + A I N C  
C M A Q K I I  ) = ! R L I ~ ( l ) + ! J L J M ( 1 ) ) / 2  
D f  6 0  J = 7 , h J C F L  
P I  T " I  J)=11I I M ( J - 1 )  
I J i  T Y I J I = 9 1  I L 1 ( J ) + A I N C  
C " A R U f J ) = ( 1 ) 1  I Y ( J ) + R L I M ( J ) l / 2  
t t L T M  ( Y C F L  ) = V k J I G H  
C P A P K ( N C F l  ) = ( V l - . l G H + B L I l u l ( N C F L )  ) / 2  
n f l  6 5  J-1 , Y C F C  
J T R F O (  .J I = r 7  
T Y = K S T (  I) 
P F T F P Y I b J F  THF N I J M S F P  rlF F L F Y F N T S  T N  E A C H  C E L L  



nn 4 0  J=l,KOlJNT 
r)Cl 7C JX=1,NCFL 
T F - ( D A T A (  TX) .GT,lJCTM( J X )  1 GO TO 70 
J F R F 4 (  , l Y ) = J F P F O ( J X  ) + 1  
I X = N X I  T X )  
C,n TO 9 0  

7n CTNT 1 NlIF 
O n  CI7hIT J N l l f  

C o o I N T  THF HFAQING'5 
I F t N C F I  . F 0 . 7 )  ? J R T T F ( h r l )  ( J F R F Q I T ) r I = l , N C F I . )  
TF(hlCEL.F0.3 1 W R I T F ( ~ , B ~ )  ( J F R F O ( I ) 9 J = I r r \ J C F I  
l f (Wr r l  . F C . Q t  W R I T F ( 6 , 3 )  ( J F Q E O ( I 1 ,  I = l , N C F I  1 

I r l ) P b 1 R T I  / '  F O F f l I J F P ! T , Y \ ? T  5 )  
3 FP"'"T( / '  FRFC)IJFPICY' v 3 1 S )  
3 F n Y Y P T ( / " R R F Q U F N C Y 8 * Q 1 5 )  

\ J + ? T  TF (h,/t 1 
4 FnqMfiT(?~,s---------------------------------------------------- ' 1 

c 5c41 F T ' I r  YIJP"IFQ OF PnIbJTS TO 9E PRIhJTFn S lJ fH T H A T  T Y F  HjjC,Tq?*P\ 'A F I T ?  
f Pb!  [\NF PfiqF 

,J?ChI = I  
FMAX=JTPFq( I ) 
n n  5 1  T = ~ , N C F C  
T F (  JFr!f-':( I )  .GT.FMAX) FNIAX=JFJ?EQ( I) 

51 r f 3 h l T  ThIIJT- 
! f - ( F ~ h X . G T . S O )  J S C A L = I F M A X + 4 9 ) / 5 0  

I: P q l I N T  THE SCAI F FACT19 
W R I T F ( h 9 5 )  JA5TCvJTCAL 

5 FnRr lAT! '  FACH 'Air" EOIJAl-5 ' 1 7 , '  "C I IMTSm/ / )  
C FORM THF LTNF TO RF PRINTED 

Dfl h .I=l ,NCEL 
4 J n l l T  ( J 1 =,IRLKC 

MAX=FMAX/JSChL 
no 7 J=I,MAY 
X = q A X - ( J - I )  
D(1 Q I = l r N C l - L  
I f (  I J F P F Q (  T ) / J % C A L  -X) ,C,E.n)  J n U T f  I )=.IASTC 

8 CrlYT TRJIIF 
1- X=Y":.ITCAL 
T F f F I r F I  . r 7 * 2 )  WRITFt6. 9 )  L X *  ( J n U T ( I l r T = l ~ ' l C E L )  
T F ( U r F C - F Q - 3 1  WRTVF(6,10)  L X I ( J n U T I I ) , T = 1 , + 4 C C L l  
J F ( Y C F L - F 0 . R )  WQTTFfhpP19 L X I ( J O U T ( T ) , I = l , N C F L )  

7 CO' IT  1 N! lF  

9 F 3 ? Y A T ( I " r 4 X p ? l 4 X , A l W  
10  F n R M A T (  f f 5 9 4 Y  , 3 ( 4 X p A 1  H 
I 1  F ' 7 R M A T f  l h r 4 Y q R ( 4 X , A 1 ) )  

C P Y I N T  l n W r F  I I N F  AND INTFRVAL NUMBERS 
k J R I T F ( f 5 , f ~ )  
on 1 7  I=~,NCFC 

1 7  J fJ r lT(T )=I 
I F I f ' I C F L ~ , F ' ? ~ ? )  W9TTE(6,13)  ( , J O I J T ( I I r T = 1 c N C F L I  
I F ( ' J C F i . F O . 7 1  W R T T c ( 6 r 1 4 )  I J O U T ( T ) . I = l , Y C F L )  
I F ( N C F t * F C ' . S )  W R I T F ( b v 1 5 )  t J O U T ( % ) , I = l , N C F I - )  

13 F O p M , 2 T (  VJIUTFRVAI-  % 2 1 5 )  
1 4  c O ? q A T (  V N T F P V A L  " 3 1 5 )  



1 5  Fr )RMIATIg  I IYTFRVAL \ ,ST51  
W K I T F ( 6 r l h )  

16 F n R Y A T ( / / 1 0 X ~ V N T F R V 4 L B p 5 X ~ ' I N T E R V A L  M l 9 p O I N T ' )  
C P R I N T  YT3POTIYT V A L \ I F S  F O R  EACH TNTFRVAL 

W P l T c ( 6 . 1 7 )  ( J p C M A P K ( J  1 ,  J = l r N C E L )  
17 F O f ? M A T (  l n X y  1 5 , 4 X , F 1 4 * 5 )  

W 2 I T F  ( 6 9 1 R )  
1 A  F n R M b T (  / / / I  

C AnJIJYT JPf l5  AND C A L L  S lJ5RCUTIh lC l N T F R P  Tn ~ Q R K  f l Y  T Y c  V F Y T  Y b 1 5 T Q 1 f C T 1 2 Y I  
J p q S = J D O 5 + 9  

c A 1  L I V T F R P  
r'in 



SUBROUTINE SKEW 

Subroutine S m  i s  used t o  calcula te  t he  skewness o r  kur tos is  of an 

array.  Skewness i s  calculated by t he  r a t i o  of 3 where p i s  the  
3 

t h i r d  moment about the  mean and 0 i s  t h e  standard deviation of the  array.  

Kurtosis i s  calculated by % - -  3 where 
1"4 and v 2  a re  t he  four th  and 

pi! 
second moments about t he  mean respectively.  ( u2 i s  the  variance of the  

array.  ) 

Whichever quanti ty i s  asked f o r  t he  value i s  pr inted along with a 

message and t he  var iable  name, pointer  (JPOS) i s  updated and subroutine 

IN'jXRP is  ca l led  t o  decode the  next ins t ruc t ion  i n  t he  program. If the  

var iable  cannot be located i n  t he  NAME ar ray  a message ' A m y  NOT IN' 

MEMORYt i s  pr inted and subroutine RAD i s  ca l led  t o  skip  %he current  in-. 

s t ruc t ion  i n  t h e  STIL program. 



S U B R O U T I N E  SKEW 
C O M M O N / B L K l /  L ( 8 0 ~ r K ~ 4 0 0 0 ~ ~ D A T A ( 2 0 0 0 1 ~ N X f 2 ~ O O )  
COMMON/BLKZ/  N A M E ~ 2 0 ) ~ K S T ~ 2 0 ) ~ L N G T I 2 0 ~ ~ A V R 6 t 2 O ) g S T N D ( 2 0 ~  
COMMON/RLK3/  J A C ~ J B C ~ J C C I J D C , J E C ~ J F C ~ J G C ~ J H C ~ J I C P J J C I J K C ~ J L C ~ J M C  
COMMON/BLK4/  J N C , J O C , J P C ~ J Q C * J R C ~ J S C * J T C , J U C ~ J V C ~ J W C P J X C , J Y C ~ J Z C  
COMMON/BLKS/  J O C v J  l C , J Z C * J 3 C v J 4 6 ,  J 5 C t  J 6 C 9  J 7 C p J 8 C o  J 9 C  
COMMON/BLK6/  JPLSC,JMINC,JPFRC,JQIVCvJASTC,J€QLC~JBLKC,JCOMC~JSEMC 
COMMON/BLK7/  J P O S ~ K E N D , J R , M P S Z ~ M ~ S Z ~ M A S Z ~ N S E E D , K W A N V K ~ L A G ~ L C L M  
COMMON/BLK8/  LSEM,LWCpJLPRCvJRPRC 
I K = K I  JPOS+8 1 
V A R I A B L E  I S  L O C A T E D  I N  NAME ARRAY. I F  I T  I S  NOT I N  MEMORY A MESSAGF 
I S  P R I N T E D  AND S U B R O U T I N E  B A D  I S  C A L L E D  T O  S K I P  T H I S  I N S T R U C T I O N  
DO 10 I = l , M A S Z  
I F (  N A M E ( I 1  ,EQ- I K  1 GD TO 2 0  
C O N T I  NUE 
M R I T E ( 6 r 1 2 )  I K  
F O R M A T ( l X 9  "ARRAY ' A 1 9  ' I S  NOT I N  MEMORY' 1 
C A L L  BAD 
K A R R Y = I  
SECOND* T H I R D  AND FOURTH MOMENTS AROUND THE MEAN ARE C A L C U L A T E D  
L L = L N G T (  K A R R Y )  
U 2 = 0 .  
U 3 = 0  
U 4 = 0  
I F (  A V R G t K A R R Y )  ,NE. J P E R C  1 GO T O  30 
KW=KWAN 
KHAN= 1 
C A L L  AVG 
KWAN=KW 
XB=AVRG(KARRY 1 
I X = K S T I K A R R Y )  
DO 40 I = l , L L  
D = D A T A I  I X  1-XR 
i32=n*o 
D 3 = D 2 S D  
04=02 * 0 2  
112=U2+02 
U 3 = U 3 + D 3  
U 4 = U 4 + 0 4  
I X = N X (  I X )  
D = L L  
U 2 = U 2 / D  
U 3 = U 3  /D 
U 4 = U 4 / D  
S D = S Q K T f U 2 )  
STNO4 K A R R Y l = S D  
S K = U 3 / (  U 2 * S D )  
R K = l J 4 /  1 U 2 e U 2 ) - 3 .  
SKEWNESS AND K U R T O S I S  ARE P R I N T E D ,  J P O S  I S  U P D A T E D  AND S U B R O U T I N E  
I N T E R P  IS C A L L E D  T O  WORK ON T H E  NEXT I N S T R U C T I O N  
I F [  K I J P O S + 4 )  .EQ. J K C  1 GO TO 45 
M R T T E ( 6 9 4 2 )  I K y S K  
F O R M A T (  1 x 9  "SKEWNESS OF ARRAY ' r A 1 ,  ' I S  ' 9 , 6 1 2 - 4  1 )  
GO TO 5 0  
U R I T E  I 6 9 4 4 1  IKIRK 
FORMAT(  1 x 9  V U R T Q S I S  O F  ARRAY ' P A L ,  ' I S  ' 9 G 1 2 e 4  4 1 )  



50 JPOS=JPOS+9 
CALL INTERP 
END 



SUBROUTm CALREG 

Subroutine CALREG s e t s  t h e  elements of the  dependent a r ray  equal 

t o  t h e  values on t h e  regression l i n e .  It i s  ca l l ed  upon t o  execute 

ins t ruct ions  such a s  SET T = REG Y,X,Z. For t h e  above example, f i r s t  a 

regression l i n e  equation Y = A + BX + CZ w i l l  be found and then the  

elements of T a r ray  w i l l  be s e t  equal t o  t he  values of Y calculated from 

t h a t  equation. It i s  possible t h a t  a var iable  name can appear on both 

s ides  of t he  equal sign such as SET Y = REG Y,X . In  t h i s  case t he  old 

values of Y w i l l  be replaced by t h e  new values of  Y calculated from the  

Y = A + BX equation. 

F i r s t  the  v a l i d i t y  of t he  ins t ruct ion i s  checked and i f  there  i s  

any e r r o r  a proper message is  pr inted and subroutine EXD is  ca l led  t o  

loca te  t h e  next ins t ruc t ion  i n  the  program. I f  there  a r en ' t  any e r rors  

KFLAG i s  s e t  t o  10 and subroutine REGR i s  ca l led  t o  calcula te  the  co- 

e f f i c i e n t s  of t he  regression equation. Then, with t he  help of the  re-  

turned values, t he  values of t h e  points on the  regression l i n e  a r e  cal -  

culated and s tored i n  the  appropriate elements of t he  specif ied array.  

The values of the  elements a r e  not pr inted since the  user can get  a dis-  

play of these values by using a WRITE command i f  he wishes t o  do so. 

After  the  completion of the  t ask  subroutine INTERP is  ca l led  t o  

work on the  next ins t ruct ion i n  t he  program. 



SUBROUTINF CALRFG 
COMMON/BLKl /  L ( 8 0 ) ~ K ( 4 0 0 0 ~ ~ D A T A ~ 2 0 0 0 ~ ~ N X ~ 2 0 0 0 ~  
COMMON/BLKZ/ N A M E ~ 2 0 ) ~ K S T ~ 2 0 ~ ~ L N G T ~ 2 0 ~ p A V R G ~ 2 O ~ ~ S T N D ( 2 0 ~  
COMYON/BLK3/ J A C ~ J B C ~ J C C ~ J D C ~ J E C , J F C ~ J G C ~ J H C ~ J I C ~ J J C ~ J K C ~ J L C W J M C  
COMMON/BLK4/ JNC ,JOG, J P C 9  JQCv JRCp J S C v J T C p  JUCoJVCv JWCoJXCvJYCvJZC 
COMMON/BLKS/ J O C P J ~ C W J Z C I  J ~ C , J ~ C * J ~ C , J ~ C P  J7C,J8C, J 9 C  
COMMON/BLK6/ JPLSCyJMINC,JPERCIJDIVCwJASTC9JEQLC,JBLKCwJCOMCpJSEMC 
COMHON/BLK7/ J P O S , K E N D ~ J R , M P S Z I M D S Z ~ M A S Z ~ N S E E D ~ K W A N ~ K F L A G ~ L C L M  
COMMON/BLK8/ LSEMvLWC,JLPRC,JRPRC 
COMMON/BLK9/ KORDER,CNSTlrCNST2rGNST3,CNST4 

C LOCATE THE F I R S T  V A R I A B L E  I N  NAME ARRAY 
no l o  r = r , n a s z  
I F (  K ( J P O S + 8 )  eEQe N A M E f I I )  GO TO 2 0  

10 CONTINUE 
W R I T E t 6 9 1 2 )  K ( J P O S + 8 1  

12 FORMAT( "ARRAY NOT I N  MEMORY ' 9  A l l  
CALL  BAD 

20 L L = L N G T (  I) 
KARYX=I  

C LOCATE THE VARIABLE TO BE SET TO REGRESSION VALUES I N  NAME ARRAY 
DO 25 I-ZIMASZ 
I F (  K ( J P O S + 3 )  .EQ. NAME411 1 GO TO 90 

25 CONTINUE 
C AN EMPTY CELL I N  NAME ARRAY I S  LOCATED. I F  NONE I S  A V A I L A B L E *  A MESSAGE 
C I S  P R I N T E D  AND SUBROUTINE BAD I S  CALLED TO S K I P  THE INSTRUCTION 

DO 3 0  I = l , M A S L  
I F (  N A M E ( I )  .EQ, O 1 GO TO 40 

30 CONTINUE 
W R I T E 1 6 o 3 2 )  K ( J P O S * 3 1  

32 FORMAT( ' TOO MANY ARRAYS 5 A 1  1 
CALL  BAD 

40 KARYW=I 
KSUM=O 

C CHECK TO SFE I F  THERF I S  ENOUGH EMPTY C E L L S  I N  DATA ARRAY 
DO 45 I = l v M A S Z  

4 5  KSlJM=KSUM+LNGT( I )  
I F 4  KSUM+LL .LTe MDSZ 1 GO TO 55 
WRITE ( 6 , 4 7 1  K (  JPOS+3)  ,KSUM, CL 

47 FORMAT( ' D A T A  ARRAY TO0 FULL  ' A l ,  219 1 
CALL  BAD 

5 5  IW=LWC+1 
6 0  I F (  N X 4 I W )  .EQ. JPERC 1 GO TO 65 

I W = I W + l  
GO TO 6 0  

6 5  KST(KARYW)=IW 
NAMEIKARYW)=K(JPOS+3)  
LNGT(KARYW)=LL 
LUC= I W 
N = L L - 1  

C PROVIDE SPACE FOR THE NEW VARIABLE I N  DATA ARRAY 
DO 80 I = L 9 N  

7 0  I W = I W + l  
I F (  N X ( I M 1  .FQ. JPERC 1 GO TO 75 
GO TO 70 

75 N X # L W C ) = I W  
LWC=I W 



80 CONTINUE 
NXtI WC)=JASTC 
GO TO 125 

90 KARYW=I 
LLL=LNGT( I) 
IF( LLL mEQe It 1 GO TO 115 
IF( LLL eGTe LL 1 GO TO 100 
WRITE(6w921 K(JPOS+3l,LNGT(I),K(JPOS+8)rtL 

92 FORMAT( ' VARIABLE LENGTH SMALLER THAN ARGUMENT "rA193Xp 
1 14rSXwAlr3XpI4 1 
CALL BAD 

C ERASE THE EXCESS LENGTH 
100 IX=KST(II 

DO 110 T=l,LLL 
I F (  I eLE* LC 1 GO TO 105 
IXN=NX(IX) 
NX(IXI=JPERC 
IX=ZXN 
GO TO 110 

105 IX=NX(IX) 
L1Q CONTINUE 

LNGT(KASYWI=LL 
115' AVRGt KARYW) =JPERC 

STND(KARVW)=JPERC 
C DETERMINE THE NUMBER OF VARIABLES 

125 IF4 K(JPOS+13) eEQe JCOMC 1 GO TO 196 
IF! K(JPOS+L1) .EQ. JCOMC ) 60 TO 165 
IF( K(JPOS+ 91 eEQe JCONC 160 TO 241 
WRITEt6,127) K( JPOS+9) 

127 FORMAT( V L L E G A L  INSTRUCTION "A1 1 
CALL BAD 

C PRINT THE HEADINGS 
141 WRITE46r1421 KIJPOS+3)pK(JPOS+3IpK(JPOS+103 
142 FORMAT(lXwA1pa ARRAY IS SET TO 'w2XpAlr4H=A+R,A1 1 

KORDR=2 
GO TO 129 

166 WRITE(bW167) K[JPOS+3),KIJPOS+3)~K(JPOS+1O),KQJPOS+f2) 
167 FORMAT{lX,Alo"RRRAY IS SET TO %2X9Alr4W=A+B9A1r2H+C,A1 B 

KOROR=3 
GO TO 129 

196 MRITEf69197) K (  JP05+3)9KIJPnS+3b9Kd JPOS+lOIwKf JPOS+121 ,KtJPOS+141 
197 FORMAT(1X,AL*"ARRAY IS SET 70 ' ~ ~ X ~ A ~ ~ ~ H = A + B ~ A ~ , ~ H Q C ~ A ~ ~ ~ M + O ~ A ~  1 

KORDR=6 
C SET K F B A G  AND GALL SUBROUTINE REGR TO FIND THE REGRESSION EQUATION 

129 KF=KFLAG 
KFLA6=10 
JPOS=JPOS+1 
CALL REGR 
JPOS=JPOS-1 
KFLAG=KF 
IW=KSTIKARYW) 

C LOCATE THE SECflND VARIABLE IN NAME ARRAY 
DO 130 I=l?MASZ 
I F (  K(JPOS+101 .EQ, NAME611 1 GO TO 135 

130 CONTINUE 
WRITEf6wl2) KIJPOS+10) 



CALL BAD 
135 KARYY=I 

N=LL- 1 
IY=KST( I )  
IF( KORDR ,EQ. 4 1 GO TO 1 7 0  
IF( KDRDK .EQ- 3 1 GO TO 150 

C CALCULATE AND STORE THE REGRFSSION VALUES FOR THO VARIABLES 
DATA4 IUl=CNSTl+CNST2*DATA[ IYI 
00 140 I=LrN 
IW=NX( IW) 
IY=NX.(IVI 

140 DATA(IU)=CNST1+CNST2*OATA(IVl 
NX(IM)=JASTC 

C ADJUST JPOS AND CALL SURROUTINF INTERP TO WORK ON THE NEXT INSTRUCTION 
JPOS=JPOS+11 
CALL INTERP 

C LOCATE THE THIRD VARIABLE IN NAME ARRAY 
250 I30 155 I=lrMASZ 

IF( K(JPnS+l?) eFQ- NAME(I1) GO TO 160 
155 CONTINUE 

WRITE(6r12) K(JPOS+12) 
CALL BAD 

C CALCULATE AND STf3R.E THE REGRFSSION VALUES FOR THREE VARIABLES 
160 KARYZ=I 

IZ=KST( 1 )  
DATA4 IW J =CNSTl+CNSTZ*DATAf IY3+CNST3*DATA( IZ 1 
DO 165 I=l,N 
IW=NXIIW) 
EV=NX( IY) 
IZ=NX(IZ) 

165 DATA(IWl=CNSTI+CNST2*DATA(IV)+CNST3*DATA~IZl 
N X f  IWl=JASTC 

C ADJUST JPOS AND CALL SUBROUTINE INTERP TD UORK ON THE NEXT INSTQUCTION 
JPOS=JPOS+13 
CALL INTERP 

C LOCATE THE THIRD VARIABLE IN NAME ARRAY 
170 DO 175 I=1,MASZ 

IF( K(JPOS+l2) .FQ. NANEtII) GO TO 180 
175 CONTINUE 

WRITE(6s12) K(JPOS+121 
CALL BAD 

180 KARYZ=I 
C LOCATF THE FOURTH VARIABLE IN NAME ARRAY 

IZ=KST( 11 
DO 185 I=lrMASZ 
IF( KfJPQS+141 *EQ, NAME(BB1 GO T0 190 

185 CONTINUE 
MRITE(6,12) K(JP0S+149 
CALL BAD 

C CALCULATF AND STDRF THE REGRESSION VALUES FOR FOUR VARIABLES 
190 KARYT=I 

IT=KST(I 1 
D A T A 1 I W ~ = C N S T l + C N S T 3 * D A T A ~ I V ~ + C N S T 3 * O A T A ( l Z 9 + C N S ~ 4 * D A T A ~ I T ~  
DO 195 I=l$N 
IW=NX( IW) 
IY=NX( I Y  1 



I Z = N X ( I Z )  
I T = N X ( I T )  

195 DATA( I W  1 =CNSTl+CNST2*DATA[ I V)+CNST3*DATA( IZ )+CNST4*DATA( I T 1  
NX( I W  )=JASTC 

C ADJUST JPOS AND CALL SUBROUTINE TNTERP 
JPOS=JPOS+LS 
CALL INTERP 
END 



SUBROUTINE SETARY 

Addition, subtraction, division and mul t ip l icat ion of two arrays  

a r e  done through the  u t i l i z a t i o n  of subroutine SETARY. It should be 

mentioned t h a t  mul t ip l icat ion of two arrays  does not r e f e r  t o  vector 

mult iplication;  the  elements of one a r ray  a r e  mult iplied by t he  cor- 

responding elements of t he  second array and t he  r e s u l t s  a r e  stored i n to  

the  proper elements of t he  dependent var iable .  A var iable  name can appear 

on both s ides  of the  equal sign and manipulation of more than two arrays  

can be accomplished by t h e  user through a s e r i e s  of ins t ruct ions  involving 

successive pa i r s  of var iables .  

I f  t he  lengths of t he  independent var iables  do not agree, t he  

operations cannot be performed and a message 'ARRAYS NOT OF EQUAL L;ENGTH1 

i s  pr inted along with t h e  names and lengths of t he  variables,  and sub- 

routine EiAD i s  ca l led  t o  skip  t he  ins t ruc t ion .  The dependent var iable  

may o r  may not be i n  memory and i t s  length  may o r  may not agree with the  

independent var iables '  length. If i t s  length i s  d i f fe ren t  it i s  destroyed 

and a new array of proper length i s  created.  

I f  t he  operator i s  not one of (+), ( - ) ,  ( . ) or  ( / )  a message 

'UNE(EC0GNIZED 0PERATOR"s pr inted and subroutine BAD i s  ca l led t o  skip  

t he  ins t ruct ion.  After  a successful  execution the  pointer  (JPOS) i s  up- 

dated and subroutine INTERP i s  ca l led t o  decode t he  next ins t ruc t ion  i n  

t h e  program. 



SUBROUTINE SETARY 
COMMON/BCKl/ L ~ R O B , K l 4 0 0 0 l ~ O A T A ~ 2 0 O O ) ~ N X f 2 0 0 0 )  
COMMON/BLK2/ N A M E I 2 0 ) ~ K S T ( 2 0 ) * L N G T ~ 2 O I ~ A V R G ( 2 O ) t S T N D ~ 2 0 )  
COVMON/BLK3/ J A C ~ J B C ~ J C C ~ J D C ~ J E C ~ J F C , J G C * J H C , J I C ~ J J C ~ J K C ~ J L C V J M C  
COMMON/BLK4/ J N C ~ J O C ~ J P C ~ J Q C , J R C ~ J S C ~ J T C ~ J U C ~ J V C ~ J W C ~ J X C ~ J Y C V J Z C  
COMMON/BLK5/ JOCvJlC9JZC,J3CoJ4Cq J5Ct JbCvJ7CpJ8Cv J9C 
COMMON/BLK6/ J P L S C ~ J M I N C , J P E R C ~ J D I V C v J A S T C 9 J E O L C ~ J R L K C 9 J C O M C ~ J S F M C  
COMMON/BLK7/ J P O S ~ K E N D , J R ~ M P S Z ~ M D S Z ~ M A S Z ~ N S E F D ~ K W A N D K F L A G ~ L C L M  
COMMON/BLKB/ LSEM,LWC,JLPRC,JRPRC 
LOCATE THE INDEPENDENT VARIABLES IN NAMF ARRAY 
NM=K t JPOS4-5 
CALL CKNAME(NMp ID) 

10 IF(TD ,EQO 0 )  60 TO 15 
KARYX=ID 
NM=K(JPOS+T) 
CALL CKNAME(NM91D) 
IF(ID 0NE0 0) GO TO 30 

15 WRITE(6917) NM 
17 FORMAT(1Xv ' ARRAY NOT IN MEMORY '*All 
25 CALL BAD 
30 KARYY=ID 

COMPARE THE LENGTHS OF THE TWO VARIABLES 
IF( LNGTlKARYX) .EOe LNGTtKARYY) 1 Gn TO 40 
WRITE ( 6 9  321 Kt JPOS+51*LNGTIKARYX)~K4JPOS+71 eLNGT(KARYY1 

32 FORMAT4 ' ARRAYS NOT OF EQUAL LENGTH '*Al* 169 5x1 A19 I& 1 
CALL BAD 

40 LL=LNGTIKARYX) 
CHECK TO SEE IF THE DEPENDENT VARIABLE IS ALREADY IN MEMORY 
NM=K ( JPOS+3 1 
IF( NM ,EQ, K(JPOS+5)) GO TO 335 
IF[ NM .FQ. K( JPOS+7) 1 GO TO 340 
CALL CKNAMFt NMv I Dl 
IF(ID eEQe 0) GO TO 310 
IF IT IS IN MFMOQY COMPARE ITS LENGTH WITH INDEPENDENT VARIABLES LENGTH 
IF(LNGT(ID1 eEQ- LL 1 GO TO 345 
CALL DESTRY (ID) 
CHFCK TO SEE IF THERE ARE ENOUGH EMPTY CELLS FOR THE NFW ARRAY 

310 KSUM=O 
!3O 315 I=lrMASZ 

315 KSUM=KSUM+LNGT( 1 )  
IFlLL - L E .  (YDSZ-KSUM)) GO TO 320 
WRITEI69317) NMeLL 

317 FORMAT(1Xv ' DATA ARRAY TOO FULL '9AlvI8 1 
GO TO 25 
CHECK TO SEE IF THERE IS AN EMPTY CELL IN NAME ARRAY 

320 CALL ASNAME( ID) 
IF( ID .NE. 0 60 TO 330 
WRITEfb93221 NM 

322 FORMAT(~XI "I20 MANY ARRAYS 'vAl) 
GO TO 25 

330 KARYZ=ID 
*****CREATE THF NEW ARRAY SET ASIDE CELLS ETC. 

NAMEIKARYZ)=NM 
%NGT(KARYZ)=LL 
CALL ASCELL (KARY L 1 
GO TO 55 



335 KAKYZ=KARYX 
GO TO 55 

340 KARYZ=KARYY 
GO TO 55 

345 KARYZ=TD 
55 IX= KST(KARYX1 

IY= KSTZKARYY) 
IZ= KST(KARYZ1 
LL=LC-1 
IDENTIFY THE OPERATION 
IF( K(JPOS+61 . E Q I  JOIVC 1 GO TO 110 
I F (  KfJPQS+6) ,EQ, JPERCI GO TO 100 
IF( KIJPOS+61 . E Q I  JMTNC) GO TO 90 
IF( K(JPOS+6) e F Q s  JPLSC) GO TO 70 

5 5  WRITF (6957) K(JPOS+6) 
57 FORMATI U N R E C O G N I Z E D  OPERATOR '9 All 

CALL BAD 
*****ADD1 T f ON OF TWO ARRAYS 
70 DO 75 T=lrLL 

DATA( TZ)=DATA( IX )+DATA( IY) 
IX=NX(IX) 
IY=NX ( IY 
IZ=NX(IZ) 

75 CONTINUE 
DATA(IZ)=DATA(IX)+DATA(IV) 
GO TO 115 

*+***SUBTRACTION OF TWO ARRAYS 
90 DO 95 I=l,LL 

DATA( I Z ) = D A T A t  I X  )-DATA{ IYI 
IX=NX(IX) 
IY=NXI IYI 
IZ=NX(IZ) 

95 CONTINUE 
DATA( TZ)=DATAI 1x1-DATA[ IV) 
GO TO 115 

*****MULTIPLICATION OF TWO ARRAYS 
100 DO 105 I=lrLC 

DATAI IZ)=DATAt IX)*DATAIPYl 
IX=NXfIXI 
TY=NX4 TV) 
IZ=NX( I Z I  

105 CONTINUE 
DATA4 IZl=OATA(IX )*DATA4 EYI 
GO T f l  115 

*****DIVTSIQN OF TWO ARRAYS 
110 DO 113 I=lrLL 

DATA( TZ)=DATA( IX)/DATAt IY) 
IX=NXIIX) 
IY=NX( IY) 
TZ=NXI IZ) 

113 CONTINUE 
D A T A (  IZ)=DATAIIX IIDATAIIY) 

115 AVRG(KARVZI=JPERC 
STNDIKARYZ)=JPERC 
JPOS=JPDS+8 
CALL INTFRP 
DID 



SUBROUTINE TRANSF 

Common logarithm, na tura l  logarithm, square root, inverse, ex- 

ponential  and power transformations a r e  computed by subroutine TRA.NSF. 

1 . 2  
Examples: Y = log X; Y = log X; Y = X; Y = 1/~; Y = ex; Y = X . e 

If the  calculated values a r e  t o  be stored i n t o  a new array, ava i l -  

a b i l i t y  of empty c e l l s  i n  t he  W and DATA arrays  a r e  checked and 

secured. If t h i s  phase i s  successfully completed t he  a r ray  i s  checked 

f o r  i l l e g a l  elements f o r  t h e  specif ied transformation. For instance, 

a negative number f o r  square roo t  transformation and a zero element f o r  

t he  inverse transformation a r e  i l l e g a l  transformations. I f  such an 

e r r o r  i s  found, a proper message i s  pr inted and subroutine BAD i s  ca l led  

t o  skip  t he  current  ins t ruct ion.  I f  t h e  name of the  dependent var iable  

i s  already i n  memory information about t he  old a r ray  i s  erased from the  

memory. 

I f  everything i s  correct  transformations a r e  ca r r ied  out and the  

calculated values a r e  stored i n  t h e  proper elements. I n  t h i s  process, 

system functions SQ.RT, A ~ G ~ O ,  ALOG, ABS and EXP a r e  used. Upon the  

completion of the  t ask  t h e  pointer  i s  updated and t he  subroutine INTERP 

i s  ca l led  t o  decode t he  next ins t ruct ion.  



78 

SUBROUTINE  TRANSF 

COMMON L3Sv NATURAL LOG? SQUARE ROOTt E X P 3 V E N T I A L  ( E  R A I S E D  701 X P3WER) 1\40 
POWER TRANSFORMATIONS ( X  R A I S E D  TO A POWER) ARE CALCULATED B Y  T H I S  R O U T I f d E  

TRANSFDRM4T IONS ARE I D E N T I F I E D  

I F (  MeEQ. JGC SAND. K ( J P O S + 7 )  .EQ. J L P 3 C )  GCJ TO 2 0  
I F (  MeEQ. JNC -AND. K ( J P O S + 7 )  .EQ- J L P X C )  SO T O  2 5  
I F (  M  .EQ. JQC 1 GO T 2  3 0  
I F (  M  .EQ. JNC ) GO TO 3 5  
I F (  M  eEQ. JEC  1 GO T 9  40 
I F (  t4 .EQ. JXC  1 GO TO 45 

10 C A L L  B A D  
2 0  I N D C = 1  

GO TO 5 0  
2 5  I N D C = 2  

GO TO 50 
30 I N D t = 3  

GO TO 5 0  
35  INDC=fi 

G D  T O  5 0  
40 I N D C = 6  

GO TO 5 0  
45 I N D C = 5  
5 0  N=JPOS+6 

DO 5 5  1 ~ 1 9 3  
I F (  K ( V 4 I )  .EQ. J L P R C  1 G3 TO 6 0  

55 CONTINUE 
NMX=KI  J P O S + S  1 
GO TO 65 

60 N M X = K ( V + I + l I  

V A R I A B L E  NAME I S  FOUND I N  VAME L I S T  

6 5  C A L L  CKVAME(YMX, ID)  
I F (  I D  eNE. 0  1 GO TO 7 0  
W R I T E ( b r 6 7 1  NMX 

6 7  F O R H A T ( 1 X q  "ARRAY I S  NOT I N  MEMORY " A 1  / I  
GO TO 10 

70 K A R Y X = I D  
N M V = K f J P O S + 3 )  
L L = L N S T (  KARYX 1 
I F (  N M X  - E Q *  NMY 1 GO TO 9 5  
CALL CKVAME(NNY, ID)  



C 
C D E P E N D E N T  V A R I A B L E  NAME I S  SEARCHED I N  NAME L I S T  
C  

I F (  I D  e E Q e  0 1 GO T O  7 5  
C 
C  I F  T H E  D E P E N D E N T  V A R I A B L E  VAME I S  I N  MEMORY AND I T S  L E N G T H  I S  D I F F E R E f d T  THAN 
C T H E  I N D E P E V D E N T  V A R I A B L E *  T H E  ARRAY I S  E R A S E D  FROM T H E  MEMORY 
c 

IF( LL .EQe L N G T C I D )  1 SO TO 96 
C A L L  D E S T R Y  ( I D )  

7 5  K S = 0  
C 
C  D A T A  ARRAY I S  CHECKED TO S E E  I F  I T  C O N T A I V E S  EVOUGH E M P T Y  CELLS FOR THE YEU 
C ARRAY T O  B E  C R E A T E D  
C 

DO 8 0  I = l V M A S Z  
80 K S = K S + L N G T ( I )  

I F (  LL . L T e  ( M D S Z - K S ) )  SO TO 85  
W R I T E (  6 9 8 2 1  VMYWLL 

82  F O R M A T t l X v  ' D A T A  ARRRY T 3 0  F U L L  " A 1 9 1 8  / )  
GO TO 10 

C 
C  AN E M P T Y  C E L L  I Y  NAME L I S T  I S  SOUGHT FOR D E P E N D E Q T  V A R I A B L E  NAME 
C 

85  C A L L  A S U A M E t  I D )  
IF( I D  eNE. O  1 GO T O  90 
W R I T E ( b r 8 7 )  NMY 

87  F O R M A T ( l X 9  ' TOO MANY ARRAYS ' ,A1 / I  
GO TO 10 

c 
C E M P T Y  D A T A  C E L L S  ARE A S S I G N E D  T O  T H E  D E P E V D E N T  V A R I 4 R L E  
c 

90 K A R Y Y = I D  
N A M E I K A R Y Y ? = N M Y  
L N G T ( K A R Y Y I = L L  
C A L L  A S t E L L t  K A R Y V )  
GO T O  100 

95 K A R Y Y = K A R Y X  
GO T O  100 

96 K A R V Y = I D  
100 I X = K S T ( K A R Y X )  

I Y = K S T ( K A R Y Y )  
C 
C D E P E N D I N G  ON THE V A L U E  OF @IIYDC1 AN A P P R O P R I A T E  S E T  O f  C O D I N G  I S  SELECTED 
C FOR THE T R A N S F O R M A T I O N S  
C 

GO T O  ~ 1 1 0 ~ 1 1 0 ~ 1 6 0 p 1 7 5 ~ 1 9 0 ~  I v I N D C  
c 
C CHECK TO S E E  I F  T H E R E  I S  A 3  I L L E G A L  T R A N S F J R M A T I 3 N  
c 

110 DO 115 I = l v L L  
I F (  D A T A l I X )  e L E e  0 1 GO TO 150 
I X = N X (  I X )  

115 C O N T I q U E  
I X = K S T I K A R Y X I  
I Y = K S T ( K A R Y Y I  



IF( IVDC .EO. 2 GO TO 130 
C 
C COMMON LOG TRANSFORMATIONS 
C 

DO 125 I=l,LL 
DATA(IY)=ALOGLO(DATA(IX)) 
IX=NX( 1x1 

125 IV=VXt IY 1 
GO TO 140 

C 
G NATURAL LQS TRANSFORMATIONS 
C 

130 DO 135 I=l,LL 
DATA(IY)=ALOGIDATA(IX)) 
IX=VX(IX) 

135 IV=YX( IY 1 
140 IX=KST(KARYX) 

IY=KST(KARYY) 
DO 145 I=l$LL 
IF( ABSIDATAIIY 1 )  -LT .  .000001 1 DATAIIY)=O. 
IY=NXt I Y  1 

145 CDNTIVUE 
JPOS=JPDS+lO 
GO TO 400 

150 WRITE4 6 s  152) DATA[ IX) 
152 FORMAT(1X. ' ILLEGAL INSTdUCTIOY 'gG12.4 / I  

GO TO 300 
C 
C SQUARE ROOT TRANSFORMATIONS 
C 

160 DO 165 I=1,LL 
IFI DATABIX) eLT- 0 G 3  TO 150 
I X = N X (  IX) 

165 CONTINUE 
IX=KSTBKARYX) 
IY=KST(KARYY) 
DO 170 I=l.Lt 
DATA(IY)=SQRT(DATA(EX)) 
IX=VX( 1 x 1  

170 IY=NXtIV) 
JPOS=JPOS+12 
GO TO 400 

C 
C INVERSE TRANSFORMATIONS 
C 

175 DO 180 I=lrLL 
IF( DATAfIX) .EQe 0. 1 GO TO 150 
I X = N X ( I X )  

180 CONTIYUE 
IX=KSTIKARVX) 
DO 185 I=1qLL 
DATA(IY)=1./DATAIIXl 
IX=VX(IX) 

185 IV=YXI IY) 
JPOS=JPOS+Ll 
GO TO 400 



81 
C 
C  EXPONENTIAL TRANSFORMATIONS ( Y  I S  SET TO E  R A I S E D  TD X P O W E R 1  
C  

1 3 3  DO 195 I = l r L L  
D 4 T 4 f  I V l = E X P (  D 4 T 4 (  IK)  
I X = V X t  I'ro 

1 3 5  I V = V X (  I f )  
J P J S = J P 3 S + 1 1  

- 2 3  r 3  6 3 0  
V 

C 5 3 d E Z  r 3 4 V S F 3 3 Y 4 T 1 3 V S  ( V  I S  SET T 3  X 3 4 I S f 3  1 3  4 2 3 d Z R  1 
t T i 5  J 4 L J 5  3 F  T-iE P 3 d E 3  I S  3 E T E 3 Y I V E D  F I 3 S 1  - 
" 

2 3 3  < B = J P 3 S + 6  
\ = 3  
IF( < ( < 3 + 1 1  .ram J ~ I U :  .33. < ( < 3 + i )  .Ea. P L S S  ( B = ( ~ + I  
93 2 3 5  I = 1 , 1 3  
I F (  < ( < 3 + 1 )  eE30 JSEYS 1 ;3  r 3  2 1 3  

2 3 5  U = V + 1  
v l 3 I f E f  5 9 2 0 7 )  < ( < 3 6 I )  

2 3 7  F 3 3 4 4 T f l X w  ' I L L E 2 4 ,  I U S T 3 J 3 1 1 3 V  ' 9 4 1  / I  
2 3  T 3  3 3 0  

2 1 3  < E = ( 3 + I  
VV=3 
E = 3 r  
33  2 1 5  I f l r V  
I F 4  ( [ < 3 + I )  aE3m J P E I 3  . ; 3  T I  2 2 5  

215  VV=VV+1 
2 2 3  E=IqTE;( KSWV) 

S3 r 3  2 5 0  
2 2 5  < p = ( a + I  

I F (  VV oEQm 3 1 3 3  T 3  2 3 5  
I F (  VU e E 3 0  I V - 1 1 1  S 3  T3 2 9 3  
E=IVTE;I K B S V V )  
VV=V-VV-1 

233  E=E+F343  (KPVVV)  
5 3  1 3  250 

2 3 5  VV=V-1 
; 3  1 3  2 3 0  

2 6 3  V=V-1 
;3 r 3  220 

2 5 3  I F (  < (  J a 3 S + 7 1  oE3e  J Y I V :  1 E=-E 
D J  255  I = 1 * L L  
D b 1 4 4 I f ) = D 4 T 9 1 I X ) + * E  
I K = V Y ( I 1 0  

2 5 5  I d = V X (  I V )  
JPOS=KE 
GD T 0  %30 

C  
C I F  A  T3AYSFORHdTION CAN YOT BE CARRIED OUT SUCCESSFULLY RESERVED SPACES F O R  
C THE NEW ARRAY ARE NAOE A V A I L A B L E  FOR FURTAER USE 
C 

300 CALL DESTRVlKARVV)  
GO TO 1 0  

C 
C  SUB. INTERP I S  CALLED TO DEC3DE THE NEXT I V S T R U C T I O V  I V  THE P R O S R A H  



C 
400 CALL I N T E R P  

END 



SUBROUTINE DIST 

Subroutine DIST s e t s  the  elements of an a r ray  t o  random numbers 

drawn from normal, binomial, uniform, and exponential d i s t r ibu t ions  

with specified parameters. The routine can a l so  give random values 

from a given cumulative probabi l i ty  d i s t r ibu t ion  function. A c . d . f .  

can be defined by a maximum of 15 points and s t r a igh t  l i n e s  w i l l  be assumed 

t o  connect these  points.  This fea ture  enables t he  user t o  work with any 

d i s t r ibu t ion .  

The execution of t he  routine goes a s  follows. F i r s t ,  t he  va l i d i t y  

of t h e  ins t ruct ion is  checked, and then t he  number of values requested i s  

determined. I f  t he  a r ray  name is  found i n  t he  NAME array, it is  erased 

from memory and t he  a v a i l a b i l i t y  of t he  required number of empty c e l l s  i n  

lvAMi3 and DATA arrays  a r e  checked. Then, the  number of parameters i s  deter- 

mined and proper command posit ions a r e  examined t o  determine t he  dis t r ibu-  

t ion .  I f  a l l  i s  correct  a s e t  of coding f o r  the  required d i s t r ibu t ion  i s  

executed. Otherwise, an appropriate e r ro r  message i s  printed and sub- 

routine BAD i s  cal led t o  skip t he  ins t ruct ion? 

Normal d i s t r ibu t ion  requires  two parameters t o  be defined - mean and 

t h e  standard deviation. Binomial d i s t r ibu t ion  is  defined by two parameters - 

N and p and the  uniform d is t r ibu t ion  i s  defined by two parameters - 

minimum and maximum. Exponential d i s t r ibu t ion  i s  defined by one parameter - 

mean. I t s l o w e r l i m i t i ~ a ~ ~ u m e d t o b e a t z e r o a n d i t s u p p e r l i m i t i s  

assumed t o  be + i n f i n i t y .  Two methods of computation a r e  used f o r  

binomial d i s t r ibu t ion  depending on t he  value of N t o  increase t he  speed 

of execution. As it w a s  mentioned e a r l i e r  a cumulative probabi l i ty  dis-  

t r i bu t i on  can be defined by th ree  t o  f i f t e e n  points on t he  curve. The 



first  point  must have the  value of zero and the  l a s t  must be one. 

There can be no decrease i n  t h e  probabi l i ty  i n  going from one point  t o  

t he  next since the  points represent cumulative p robabi l i t i e s .  

The t a sk  i s  completed when t he  elements of t he  specif ied a r ray  i s  

f i l l e d  with t h e  random values drawn from the  required d i s t r ibu t ions .  

Once t h i s  i s  done subroutine IN!I!ERP is  ca l led  t o  decode the  next ins t ruc-  

t i o n  i n  t he  u se r ' s  program. 



SUBROUTINE DIST 
COMMON/BLKl/ L ( 8 0 0 ~ K ~ 4 0 0 0 ~ q D A T A ( 2 0 0 0 ~ ~ N X ~ 2 0 0 0 ~  
COHMON/BLKZ/ N A N E ( Z O ~ ~ K S T ~ ~ ~ ) ~ L N G T ~ ~ O ~ W A V R G ( ~ ~ ) ~ S T N D ( ~ ~ ~  
COMMON/BLK3/ J A C q J B C ~ J C C ~ J D C g J E C w J F C w J G C w J W C ~ J T C w J J C w J K C ~ J L C v J M C  
CONMON/BLK4/ J M C I J O C I J P C , J Q C ~ J R G ~ J S C ~ J T C ~  JIJCwJVCt JWCBJXC~JYC~JZC 
COMMON/RLKS/ J O C ~ J ~ C ~ J ~ G ~ J ~ C W J ~ C I J ~ C ~ J ~ C W J ~ C ~ J ~ C ~ J ~ C  
COMMON/BLK6/ J P L S C , J M I N C I J P E R C q J D I V C g J A S T C I J E Q L C q J B L K C ~ J C O M C ~ J S E M C  
COMMON/BLK7/ J P O S q K E N D q J R , M P S Z ~ N D S Z q M A S Z ~ N S E E O ~ K W A N p K F L A G ~ L C L M  
COMNON/BLKB/ LSEMg LWCw JLPRCw JRPRC 
DIMENSION VAR(lS)qCDF( 15) 

SUBROUTINE DIST SETS THF ELEMENTS OF AN ARRAY TO RANDOM VALUFS DRAWN FROM 
SOME SPECIFIED DISTRIBUTIONS 
WN" DFSIGNATES A NORMAL DISTRIBUTION MEAN AND STANDARD DEVIATION SHOULD BE 
DEFINED AS PARAMETERS 
' 6 '  DESIGNATES A BINOMIAL OISTRIRUTIDNg 'N' AND 'P'SSOULO BE DEFINED 
'U' DESIGNATES A UNIFORM DISTR IBUTIONv MINIMUM AND MAXIMUM LIMITS SQUhD 
BE DEFINED 
'E' DESIGNATES AN EXPONENTIAL DISTR~BUTIONB MEAN SHOULD BE DEFINED 
IT IS ASSUMED TO BF SKEWED TO THE RIGHT WITH MINIMUM AT ZERO AND NO MAXIMUM 
"C6" DESIGNATES A GIVEN CUMULITIVE PROBOBILITY DISTRIBUTION. MAXIMUM NUMBER OF 
POINTS ALLOMED IS 30. EACH POINT MUST RE ON CDF, 

M=JPOS+4 
DO 10 I=116 
IF( K(M+II .EQ, JLPRC 1 GO TO 20 ' 

10 CONTINUE 
WRITE(6r12) KtM+I1 

12 FORMATllXw "ILLEGAL INSTRUCTION weAlg/l 
15 CALL BAD 
20 KLP=M+I 
CALCULATE THE NUMBER OF VALUES TO BE DRAWN FROM THE DISTRIBUTIONS 

KB=M 
N=I-2 
IF( N .LE, 0 1 GO TO 25 
NVAL=INTEG( KBvNI 
60 TO 30 

25 MRITE(6w12) KIJPOS+h) 
GO TO 15 

30 M=K( JPOS+3 1 
CHECK THE VARIABLE NAME IN NAMF LIST9 IF IT IS THERE DESTRDY THE ARRAY 

CALL CKNAMEtM, ID) 
IF( rn .Ea* o I co rn 35 
CALL DESTRY(ID1 

35 KS=O 
CHECK DATA ARRAY TO SEE IF THERE ARE ENOUGH EMPTY CELLS FOR THE NEW ARRAY 
TO BE CREATED 

DO 40 I=lrMASZ 
40 KS=KS+LNGT(I) 

IF4 NVAL ,tT. (MDSZ-KS) 1 GO TO 45 
WRITE(6942) MwNVAL 

42 FORMAT(LX9 ' DATA ARRAY TOO FULL 9,AlgIR / I  
GO TO 15 

CHECK NAME ARRAY TO SEE IF THERE IS AN EMPTY CELL 
45 CALL ASNAMEIIDI 

IF( ID .NEe 0 60 TO 50 
MRITE46r47) M 

47 FDRMAT(lX9 ' TOO MANY ARRAYS 'rA1 / I  



GO TO 1 5  
50 KARY=ID 

KNTR=O 
DETERMINE THE NUMBER OF PARAMETERS 

DO 55 I = 1 1 3 0 0  
I F 4  K ( K L P + I  1 oEQm JRPRC 9 GO TO 6 0  
I F $  K ( K L P + I )  ,NEE JCOMC 1 GO TO 55 
KNTR=KNTR+l 

5 5  CONTINUE 
WRITE(6 .57)  K ( K L P )  

5 7  FORMAT(1XV " 0  CLOSING PARANTHESIS " A 1  1 
GO TO 1 5  

60 KRP=KCP+I 
I F  THERE I S  QNLY ONE PARAMETER BSANCW TO EXPONENTIAL DISTREBUTIOW 
I F  THFRE ARE TWO PARAMETERS BRANCH TO STATEMENT 1 3 0  OTHERWISE 60 TO 270 

I F (  KNTR mEQm 0 1 G O T O  7 0  
I F (  KNTR e E Q e  1 1 GO TO 1 3 0  
T F I  KNTR OLE, 29 1 GO TO 270 
WRITE(6 ,12)  K ( K 1 P - 1 )  
GO TO 1 5  

DETERMINE THE VALUE OF THE MEAN FOR EXPONENTIAL D I S T R I B U T I O N  
70 N=KRP-KLP-1 

DO 7 5  I = l . N  
I F (  K I K L P + I )  ,EQ, JPERC 1 GO TO 80 

75 CONTINUE 
P l = I N T E G [  KCPIN) 
GO TO 95 

80 KP=KLP+I 
N=KP-KLP-1 
I F (  N mEQm 0 1 G O T O  85 
P1=INTEG(KLP,Nl  
GO TO 90 

8 5  P1=0, 
90 N=KRP-KP- 1 

I F 4  N mEQo 0 GO TO 9 5  
P l = P l + F R A C ( K P p N )  

9 5  M=K(KLP-1) 
I F (  M .EQm JEC ,OR.  M S E Q e  JKC GO TO 100 
WRITE(6 ,12)  M 
60 TO 1 5  

CREATE THE NEW ARRAY ( S E T  ASIDE THE CELLS ETC,) 
100 NAMEtKARV)=K(JPOS+3)  

LNGT(KARV)=NVAL 
CALL ASCELLlKARV) 
IX=KST(KARV)  
I F 4  M mEQe JKC 1 GD TO 110 

SET THE ELEMENTS OF THE ARRAY 7 0  VALUES RANDOMLY DRAWN FROM EXPONENTIAL DIST,  
DO 1 0 5  I= l ,NVAL 
U=RAN(NSEED) 
DATAI  IX )= -PP*ALOG(U)  

105 I X = N X I I X )  
GO TO 500 

110 CONTINUE 
111 GO TO 500 

DETERMINE THE VALUE O f  THF F I R S T  PARAMETER 
1 3 0  DO 1 3 5  I = l r 2 Q  



I F (  K ( K L P + I I  .EQe JCOMC 3 GO TO 1 4 0  
135 CONTINUE 

WRITE ( 6 9  12)  K I K L P + I )  
GO TO 1 5  

140 KC=KLP+I  
N=KC-KL P- I. 
DO 1 4 5  f = l , N  
I F 4  K I K L P + I  1 .fQ. JPEKC GO TD 150 

1 4 5  CONTINUE 
P l = I N T E G ( K L P I N )  
GO TO 165 

150 KP=KLP+I  
N=KP-KLP- 1 
I F (  N 4EQe 0 1 60 TO 155 
P1=  I N T E G [ K L P , N I  
GO TO 260 

1 5 5  Pl=O, 
1 6 0  N=KC-KP-1 

I F (  N .EQ. 0 1 6 0  TO 1 6 5  
PL=PL+FRAC( KP,N) 

C QETFRMINE THE VALUE OF THE SECOND PARAMFTER 
165 N=KRP-KC-1 

DO 1 7 0  I = l r N  
IF( K ( K C + I J  eEQe JPERC 1 GO TO 1 7 5  

170 CONTINUE 
P 2 z I N T E G t  KG IN 1 
GO TO 190 

175  KP=KC+I 
N=KP-KC- 1 
I F (  N ,EQ. 0 1 GO TO 180 
P ~ = I N T E G ( K C W N )  
GO TO 1 8 5  

180  P2=0e 
1 8 5  N=KRP-KP-1 

IF( N eEQe O 1 G O  TO 1 9 0  
P?=P2+FRAC(KP,M) 

1 9 0  M=KQKLP-11 
C CHECK THE V A L I D I T Y  OF THE INSTRUCTION 

I F (  M eEQe JNC .OR, M *EQe JBC eQR4 M e E Q e  JUC 1 GO TO 208 
W R I T E 1 6 r 1 2 1  M 
60 TO 15 

C CREATE THE NEW ARRAY ( S E T  A S I D E  CELLS ETC.1 
2 0 0  NAMF#KARY)=K(  3POS+31 

LNGT ( KARY)=NVAL 
CALL  ASCELL lKARY 1 
I X = K S T ( K A R Y  1 

C I F  I T  I S  A NORMAL D I S T R I B U T I O N  BRANCH TO STATEMWNT 2 5 0  
C I F  I T  I S  A B I N O M I A L  D I S T R I B U T I O N  BRANCH TO 2 1 0  OTHERWISE SFT THE FLEMENTS OF 
C THE ARRAY TO RANDOM NUMBERS DRAWN FROM A UNIFORM D I S T R I B U T I O N  

I F (  M .EQ. JNC ) GO TO 2 5 0  
IF( M .EQ. JBG 1 GO TO 2 1 0  
DO 2 0 5  I = l w N V A L  
DATA(  I X ) = P 1 + (  P 2 - P L ) * R A N ~ N S E E Q l  

205 HX=NXIEX)  
GO TO 500 

C I F  WN" I S  SMALL ( 5 0  OR LESS)  BRANCH TO 235 OTHFRWISF EXECUTE FOLLOWING 



INSTRUCTIONS FOR THE BINOMIAL D I S T R I B U T I O N  
210 I F (  P 1  .LE. 5 0 , )  GO TO 235 

N=P1 
DO 2 3 0  I I = l , N V A L  
R=(L.-P21**N 
U=RAN(NSEED) 
I F (  U ,LE. R 1 GO TO 2 2 5  
SUM=R 
DO 2 1 5  J = l r N  
I = J - 1  
AN=N- I 
A I = I + l  
R = A N / A I + I  P2 / !  1 , - P 2 )  )+R 
SUM=SUM+R 
I F (  U ,LE. SUN 5 GO TO 220 

2 1 5  CONTINUE 
DATA( I X ) = N  
GO TO 230 

220  D A T A ( I X ) = J  
60 TO 230 

2 2 5  DATA( IX)=O,  
230 I X = N X ( I X )  

GO TO 500 
I F  'NO I S  LARGE (GREATER THAN 5 0 )  EXECUTE FOCLOHING INSTRUCTIONS FOR THE 
B INOMIAL D I S T R I B U T I O N  

235 N=P1 
00 245 I I = l p N V A L  
KVAL=O 
DO 2 4 0  I = l $ N  
U=RAN(NSEED) 
I F (  U eGTe P2 Gfl TO 2 4 0  
KVAL=KVAL+l  

2 4 0  CONTINUE 
DATA( I X l = K V A L  

2Q5 IX=NX(TX3 
60 TO 500 

SET THE ARRAY TO RANDOM NUMBERS DRAWN FROM THE S P E C I F I E D  NORMAL D I S T R I B U T I O N  
2 5 0  00 2 6 0  I I - l r N V A L  

SUM=Oe 
DO 255  I = 1 $ 1 2  

2 5 5  SUN=SUM+RANtNSEED) 
D A T A I I X l = ( S U M - 6 e ) * P Z + P 1  

2 6 0  I X = N X ( I X )  
GO TO 500 

CHECK THE V A L I D I T Y  O f  THE INSTRUCTION 
2 7 0  I F (  KNTR eGEe 3 1 GO TO 280 
275 WRITE(b,12)  K f K L P - 1 1  

G0 TO 1 5  
280 I F 1  KNTR/2*2 ,EQe KNTR 1 GO TO 275 

NPAIR=IKNTR+11/2  
KB=KLP 

DETERMINE THE VALUES OF THE POINTS ON THE CUMULITIVE PROBOf l lL ITV D I S T R T B t l l T n N  
DO 330 J = l t N P A I R  
KFL=O 

285 N=O 
DO 290 1=1,10 



M = K ( K B + I  1 
I F (  N ,EQ, JCOMC ,OR, M ,EQ. JRPRC GO TO 295 

2 9 0  N=N+1 
2 9 1  W R I T E ( 6 p P 2 )  M  

GO TO 15 
295 IF( N  .€Be  01 GO TO 291 

VAL=Oe  
NM=O 
DO 3 0 0  I = l r N  
I F 4  K t K B + I )  r E Q e  J P E R C  1 GO TO 305 

300 NN=NN+ l  
V A L = I N T E G f K B , N )  
GO TO 3 1 5  

305 K P = K B + I  
I F f  N N  eEQe 0 1 GO TO 310 
V A L z I N T E G I  K B r  NN)  
GO TO 3 1 1  

310 VAL=O. 
3 11 NN=N-NN-1 

I F ?  N N  eEQe 0 1 GO TO 315 
VAL=VAL+FRAC[  K P *  NNI 

3 1 5  I F (  K F L  .EQe 0 1 GO T O  320 
V A R t J ) = V A L  
KFL=O 
GO TO 325  

320  C D F (  J ) = V A L  
K F L = 1  

325 KR=KB+N+Z 
I F 4  K F L  * E Q e  0 ) GO TD 330 
GO TO 285 

330 C Q N T l N U E  
C CHECK THE V A L I D I T Y  OF CDF 

DO 335  H = l p N P A I R  
I F 4  C D F l I )  eGTe 1 e  1 GO TO 3 4 0  

3 3 5  C O N T I N U E  
GO TO 345 

340 W R I T E ( 6 9 3 4 2  
342 F O R M A T I l X ,  "AD CDF DATA V 

GO TO 1 5  
345 I F 4  K t K C P - 1 1  .EQ* JCC 1 GD TO 350  

W R I T E 4 6 7  1 2 1  K ( K L P - 1 )  
GO TO 15 

C CREATE THE NEW ARRAY ( S E T  A S I D E  C E L L S  ETC*  1 
350 N A M E I K A R V l = K B J P O S + 3 1  

L N G T ( K A R V ) = N V A L  
C A L L  A S C E L L ( K A R Y )  
I X = K S T ( K A R Y )  

C SET THE ELEMENTS OF THE ARRAY TO RANDOM NUMBERS DRAWN FRON THE GIVEN 
C C U M U L A T I V E  PROBOBILlTV D I S T R I B U T I O N  

DO 3 6 5  J - 1 p N V A L  
U=RAM(NSEEDI  
DO 3 5 5  I = 2 p N P A I R  
IF( U ,LE. CDF(I) 1 60 TO 360 

355 C O N T I N U E  
GO TO 340 

360 A - ( V A R I I  1-VARf I-1) ) / ~ C D F ~ I l - C D F ~ I - 1 ) )  



DATA(  I X ) = ( U - C D F (  I - L l  l * A + V A R ( I - 1 )  
365 IX= N X ( I X )  

C S E T  THE P O I N T E R  AND CALL SUB. I N T E R P  T O  DECODF THE NEXT I N S T R U C T I O N  
500 J P O S = K R P + l  

CALL I N T E R P  
END 



SUBROUTINE BAD 

Subroutine BAD accomplishes the following functions: 

- Execution is terminated if the program is processed and the 

pointer goes beyond the end of the user's program. 

- Unidentified instructions or comments are skipped. The be- 

ginning of the next instruction is located and subroutine 

INTERP is called to decode this instruction. 

- If an asterisk is found in the current position of the program, 

subroutine LNPU'I! is called to take another instruction in a 

conversational environment. 



S U B R O U T I N E  BAD 
COMMON/BLKl /  L(8O~~K~4000)~DATA~2000)rNX(2000) 
CONMON/BLKZ/  N A M E ( 2 0 l , K S T ( 2 O ) v L N G T ( 2 0 1 ~ A V R G ( 2 ~ T N O ( 2 0 ~  
COMMON/BLK3/  J A C u J B C p J C C p J D C p J E C p J F C , J G C p J H C p J I C p J J C t J K C p J L C v J M C  
COMMON/BLK4/  J N C p J O C p J P C p J Q C p J R C u  J S C p J T C v  J U C v J V C ,  J M C , J X C q J Y C y J Z C  
COMYON/BLK5/  J O C ~ J ~ C I J Z C ~ J ~ C ~ J ~ C ~ J ~ C ~ J ~ C , J ? C ~ J ~ C ~ J ~ C  
COMMON/BLK6/  JPtSCpJMlNCvJPERCpJDIVCvJASTCpJEOLCpJBLKC~JCOMCvJSfMC 
COMMON/BLK7/  J P O S I K E N D ~ J R ~ M P S Z ~ N D S Z I M A S Z ~ N S E F O ~ K W A N ~ K ~ L A G ~ L C L M  
COMMON/BLKB/ L S F M p L W C p J L P R C p J R P R C  

C COMMENTS AND I L L F G A L  I N S T R U C T I O N S  A R E  S K I P P E D p  CONTROL I S  GIVEN TO 
C S U B R O U T I N E  I N T E R P  WHENEVER A S E M I C O L O N  I S  FOUND I N  K A R R A Y  

W R I T E ( 6 p 2 )  
2 F O R M A T ( / / )  

10 I F (  K t J P O S )  - E Q e  J A S T C  I Gfl  TO 30 
I F 4  K f J P O S )  .EQ- JSEMC C A L L  I N T E R P  
J P O S = J P O S + 1  
I F (  J P n S  eGT. KENO 1 GO TO 20  
GO TO 10 

30 J P O S = 2  
C A L L  I N P U T  

20 STOP 111 
END 



BLOCK DATA 

The var iables  which a re  used by most of the  routines a re  put in to  

block commons. Definit ions of the  l e t t e r s  of t he  alphabet, numerals, 

spec ia l  symbols and t h e  constants which do not change over t h e  course of 

an execution a r e  made i n  t h i s  routine.  



BLOCK DATA 
COMMON/BLKl/ L ( 8 O ~ ~ K ( 4 0 0 0 I ~ D A T A Q 2 O O O ) p N X ( 2 0 0 D )  
COMMON/BLK2/ NAMEC 20) pKST(20) pLNGTI2O)qAVRG(ZO) pSTND(201 
COMMON/BLK3/ J A C ~ J B C I J C C , J D C ~ J E C ~ J F C ~ J G C ~ J H C ~ J I C ~ J J C ~ J K C ~ J ~ C ~ J M C  
COMNONIBLK4/ J N C ~ J O C ~ J P C ~ J Q C ~ J R C ~ J S C ~ J T C ~ J U C ~ J V C ~ J W C ~ J X C W J ~ ~ C ~ J Z C  
COHMON/BLKSI J O C ~ J ~ C ~ J ~ C ~ J ~ C ~ J ~ C , J ~ C ~ J ~ C ~ J ~ C ~ J B C P J ~ C  
COMMON/BLK6/ J P L S C ~ J M I N C ~ J P E R C ~ J D I V C ~ J A S T C ~ J F Q L C ~ J B L K C ~ ~ C O M C V J S E M C  
COMMON/BLK7/ J P O S ~ K E N D Q J R ~ M P S Z ~ M D S Z , M A S Z ~ N S E E O ~ K W A N ~ K F L A G ~ L C L M  
COMMON/BLKB/ LSEM, LWC9 JLPRC, JRPRC 
DATA JACqJBCvJCC,JDCvJECpJFC9JGC/ ~ A " v u B ~ r " C ' ~ ' O ' p , " E ' ~ 8 F ' ~ U G '  B 
DATA J H C ~ J E C P J J C ~ J K C U J L C ~ J M C ~ J N C /  ' W ' W ~ ~ ' ~ ' J ~ ~ ~ ' U ~ ~ Q ~ M ~ ~ ~ N ~  P 
DATA JOCvJPCqJQCqJRC,JSCtJTCpJUC/ W ' s 8 P q v ' Q ' , s R ' , , " S \ g T 8 q ' I I '  / 
OATA J V C p J W C q J X C , J V C w J Z C 9 J O C q J l C /  ' V ' , ' W % g X \ ' Y e p ' Z ' ~ e 8 * ~ w Z '  / 
DATA J ~ C , J ~ C ~ J ~ C I J ~ C P J ~ C ~ J ? C W J B C /  ' 2 q ~ ~ ' 9 ' 4 ' ~ 0 5 ' p ' 6 ' v q 7 ~ ~ V B 1  P 
DATA J9CqJPLSC,JHINCvJPERC~JDIVC,JASTC / ' 9 \ 8 + 5 T s - ' 9 r - c 9 c / ' ~ ( $ 1 /  

D A T A  JEQLCPJBLKCIJCOHC,JSFMCPNSEEDIKWAN / \'q'voO " r5179rOP 
DATA JPOS,LWCwMPSZ~MDSZpMASZqKFLAG~LSEN/L ~ O p 4 0 0 ~ ~ 2 0 0 0 ~ 2 0 ~  Ov4QOO /' 

D A T A  JLPRCPJRPRC I "',')' / 
END 



SUBROUTINE DECODE (M, ~ 1 )  

Subroutine DECODE determines the  value of a decimal d i g i t  which i s  

res iding i n  t he  computer memory i n  alphanumeric code. The f i r s t  a r -  

gument gives the  character  and i s  defined by t he  ca l l i ng  rout ine .  Sub- 

rout ine  DECODE s to r e s  t he  value of t he  d i g i t  (0 -9 )  i n to  the  second 

argument and re turns  t o  t h e  ca l l ing  routine.  I f  t he  character  i s  not 

a decimal d i g i t  a value of t en  i s  stored i n to  t he  second argument. 



SUBROUTINE DECODE( M P  M1 j 
COMMOM/BLK51 J O C , J L C , J ~ C ~ J ~ C ~ J ~ C P J ~ C ~ J ~ C ~ J ~ C , J ~ C , J ~ C  

IDFNTIFY THE DECIMAL DIGIT AND RETURN ITS VALUE 
IF THE CHARACTER IS NOT A DECIMAL DIGIT RETURN WITH A VALUE OF ZFRO 

IFI M  ,EQe J0C 1 GO TO 10 
IF( N eEQe J1C 1 GO TO 11 
IF( H .ELI. J2C 1 GO TO 12 
IF( M eEQe J3C 1 GO TO 13 
IF( M eEQe J4C 1 GO TO 14 
IF( N eEQ. J5C 1 GO TO 15 
IF( N eEQe J6C 1 GO TO 16 
I F (  N eEQe J7C 1 GO TO 17 
I F (  M .ELI, JRC 1 GO TO 18 
IF( M .EQe J9C 1 GO TO 19 
Ml=LO 
GO TO 20 

10 M1=0 
GO TO 20 

11 M1=1 
GO TO 20 

12 M1=2 
GO TO 20 

13 M1=3 
GO TO 20 

14 M1=4 
GO TO 20 

15 M1=5 
GO TO 20 

16 M1=6 
GO TO 20 

17 M1=7 
GO TO 20 

18 M1=8 
GO TO 20 

19 M1=9 
20 RETURN 

END 



FUNCTION INTEG (KB,N) 

Function INTEG evaluates the  whole port ion of a decimal number 

wr i t t en  i n  alphanumeric code. The f i r s t  argument defines t he  posi t ion 

p r io r  t o  t he  first decimal d i g i t  and the  second argument gives t he  number 

of decimal d i g i t s  before t he  decimal point .  Both arguments must be de- 

f ined by t he  ca l l i ng  routine.  The value of the  number i s  stored i n  the  

function name. 

I f  the re  i s  a character  other than a decimal d i g i t  within the  

specified f i e ld ,  the  evaluation is  stopped, an e r r o r  message 'MD DATA? 

i s  printed along with the  i l l e g a l  character  and subroutine BAD i s  ca l l ed  

t o  loca te  the  next ins t ruc t ion  i n  t he  u se r ' s  program. 

The maximum number of decimal d i g i t s  allowed i n  a number i s  ten,  

and the  arguments of t he  function a r e  in tegers .  



FUNCTION INTFG(KB9N) 
COMMON/BLKL/ L(R0)9K(4000)rDATA(2000),NX(2000) 
DIMENSION NUMt10) 

fUNCTION INTEG(KB9N) DETERMINES THE VALUE OF THF UHOLE PORTION OF A NUMBER 
KB DEFINES THE LOCATION PRIOR TO THE FIRST DECIMAL DIGIT 
N DEFINES THE NUMBER OF DECIMAL DIGITS 

DO 10 I=l,N 
M=K(KB+l) 
CALL DECODE(M9MH) 
IF( MM .GT, 9 1 GO TO 20 

10 NUM(I)=MM 
INTEG=O 
DO 15 I=L9N 

15 INTEG=INTEG+NUM41)*1O**(N-I) 
THE VALUE IS RETURNED TO THE CALLING ROUTINE 

RETURN 
IF THFRE IS A CHARACTER OTHER THAN DECINAL DIGITS IN THE F I E L D  AN E R R O R  
NESSAGF WILL BE GIVEN AND THE INSTRUCTION WILL RE SKIPPED BY CALLING SUB, BAD 
20 WRITE(bg22b M 
22 FORYAT(1X9 ' B A D  DATA ',A1 / I  

CALL BAD 
END 



FUNCTION FRAC (KB,N) 

Function F'RAC evaluates t he  f r ac t i ona l  portion of a  decimal number 

wr i t t en  i n  alphanumeric code. The f i r s t  argument gives t he  location of 

the  decimal point and t he  second argument defines t h e  number of decimal 

d i g i t s  following t h e  decimal point .  Both arguments must be defined by the  

t he  ca l l i ng  rout ine .  The value of t he  number is  returned under the  func- 

t i o n  name a f t e r  t he  completion of t he  evaluation. 

I f  there  is  an i l l e g a l  character  (any character  other than a  decimal 

d i g i t )  within t he  f i e l d  an e r ro r  message 'BAD DATA' i s  printed along 

with t he  i l l e g a l  character ,  and subroutine EAD i s  cal led t o  locate  the 

next ins t ruc t ion  i n  the  u se r ' s  program. 

Both arguments must be in tegers  and the  number of decimal d i g i t s  

i n  t he  f i e l d  should not exceed ten .  



FUNCTION FRAC(KB9N)  
COMMON/BLKl/ h(80)~K~4000),DATA(2000)rNX(2000) 
DIMENSION NUM( 10) 

C FUNCTION FRAC(K6.N) DETERHINES THE fRACTIONAL PORTION OF A NUMBER 
C K B  DEFINES THE LOCATIRN OF THE DECIMAL POINT 
C N  D E f  I N E S  THE NUMBER OF DECIMAL D I G I T S  

DO 10 I = l w N  
M = # ( K B + I )  
CALL DECODE(M,MMI 
I F (  M M  .GT. 9 1 GO TO 20 

10 N U W l I  )=MM 
FRAC=O. 
DO 1 5  I = l I N  

15  FRAC=FRAC+NUM[I) /LOs **I 
RETURN 

C I F  THERE I S  AN I L L E G A L  CHARACTER I N  THE F I E L D  SUB. BAD I S  GALLIED AND 
C  INSTRUCTION I S  SKIPPED 

20  W R I T E ( 6 r 2 2 )  M 
22 FORMAT(1Xp "AD DATA " A 1  / )  

CALL BAD 
END 



Function RAN generates and re turns  a random number between zero 

and one. The argument NSEED i s  changed by multiplying it by 65539 be- 

fo re  generating a random number. hinction DABS and t he  constant 231- 1 

(214748364.7 D e 1) a r e  used i n  t he  process. If NSEED ever goes t o  zero 

it i s  s e t  t o  12345. The constant 231 - 1 must be changed f o r  machines 

with a word s i ze  other than 32 b i t s .  



FUNCTION RAN( NSEED) 
C FUNCTION RAN GENERATES AND RETURNS A RANDOM NUMBER BETWEEN 0- AND I -  

RAN=DABS(NSEED/214748364.?D+l ) 
10 NSEED=NSEED*65539 

I F (  NSEED eNE. 0 1 RETURN 
NSEED=12345 
60 TO 10 
END 



SUBROUTINE DESTRY ( ID) 

Subroutine DESTRY erases  an a r ray  from the  memory and makes the  

c e l l s  used by t h a t  a r ray  avai lable  f o r  future  use. The argument gives 

t he  posi t ion of t h e  var iable  i n  t he  NAME vector and must be defined by 

t h e  ca l l i ng  routine.  A l l  t h e  information about t he  var iable  is  destroyed 

including i t s  name. 



SUBROUTINE DESTRYI I D )  
COMMON/BLKl/ L~80)~K~4000),DATA(2000)wNX~2000) 
COMMON/BLK2/ N A N E ( Z ~ ) ~ K S T ( ~ O ) ~ L N G T ( ~ O ) ~ A V R G ~ ~ O ~ , S T N D ~ ~ O I  
COMMON/BLK3/ J A C ~ J B C ~ J C C * J D C * J E C ~ J F C ~ J G C ~ J H C ~ J I C ~ J J C ~ J K C Q J L C ~ I J M C  
COMMON/BCKQ/ JNCqJOCqJPC*JQCqJRtP~SCq4TCqJUCqJVC~JMCqJXCqJYCvJZC 
COHMON/BLKS/ J O C , J I C ~ J ~ C , J ~ C , J ~ C ~ J ~ C ~ J ~ C ~ J ~ C O J ~ C O J ~ C  
COMMON/BCK6/ J P L S C , J M I N C ~ J P E R C ~ J D I V C ~ J A S T C ~ J E ~ L C ~ J B L K C ~ J C ~ M C ~ J S E M C  
COMMON/BLK7/ JPOSqKENDqJRpMPSZpNOSZ~NASZ~NSFED~KWANqKFLAGpLCLM 
COMMON/BLKB/ LSEHvLWCrJLPRCqJRPRC 

C SUBROUTINE DESTRY ERASES AN ARRAY FROM THE MEMORY 
C ID DEFINES THE LOCATION OF THE ARRAY IN NAME LIST 
C THE LENGTH OF THE ARRAY MUST PRFVIOUSLY BE DEFINED IN CALLING ROUTINE 

IX=KST(IT)) 
KST( ID)=O 
NAME( ID)=Q 
AVRG(ID)=JPERC 
STNO( IDI=JPERC 
LL=LNGT(IDI 
LNGTIID)=O 
IF( LL .LT. 2 1 GO TO 20 

C THE CELLS BELONGING TO THE DESTROYEO ARRAY ARE MADE AVAILABLE BY SETTING 
C NX ARRAY T O  PERIODS 

DO 10 I=ZwLL 
IXN=NX( 1x1 
NXI IX)=JPERC 

10 IX=IXN 
20 NX( IX )=JPERC 

RETURN 
END 



SUBROUTINE CKNAME (NM, ID) 

Subroutine C K W  searches t he  NAME a r r ay  f o r  t he  name of a 

var iable .  The name of t he  va r iab le  i s  given by t he  first parameter 

and must be defined by t he  ca l l i ng  rout ine .  If t he  name i s  found i n  

t h e  l is t ,  i t s  posi t ion i s  s tored i n  t he  second argument. I f  t he  

name i s  not  i n  t he  l i s t ,  a value of zero is  s tored i n  t he  second 

argument before returning t o  t h e  ca l l i ng  rout ine .  The arguments 

must be i n  in teger  mode. 



SUBROUTINE CKNAME(NMpID1 
CONMON/BLKZ/ N A M E 1 2 0 ) ~ K S T 1 2 0 ~ ~ L N G T ~ 2 0 ~ ~ A V R G ~ 2 0 ~ ~ S T N D ( 2 0 ~  
COMMON/BLK7/ JPOSpKENDpJR~HPSZ$HDSZ~MASZ$NSEEDpKWANpKfLAGvLCLM 

C SUBROUTINE CKNAME LOCATES A VARIABLE I N  NAME LIST 
C FIRST ARGUMENT ' N M q E F I N E S  THE NAMF OF THE VARIABLE AND MUST B E  FURNISHED 
G BY THE CALLING ROUTINE 
C SECnND ARGUMENT g I D V E F I N E S  THE LOCATION OF THE VARIABLE IN NAME A R R A Y  
C IF THE NAME IS NOT IN THE LIST A VALUE OF ZERO IS RETURNED FOR THE S E C O N D  
C ARGUMENT 

DO 10 I=l,MASZ 
IF( NAME(1) .EQ. NM 1 GO TO 20 

10 CONTINUE 
I D=O 
GO TO 30 

20 ID=I 
30 RETURN 

FND 



SUBROUTINE ASNAME ( ID) 

Subroutine ASNAME looks f o r  an empty c e l l  i n  t he  NAME array.  If 

an empty c e l l  i s  found, i t s  posi t ion i s  s tored i n  t h e  argument. I f  

the re  a r e  no empty c e l l s  i n  t h e  l i s t  a value of zero i s  stored i n  t he  

argument before returning t o  t he  ca l l i ng  routine.  The argument must 

be an in teger  var iable .  



SUBROUTINE A S N A M E (  I D  1 
COWMON/RLK2/ N A W E ( 2 0 I ~ K S T ( 2 0 ~ ~ L N G T ( 2 0 1 ~ A V R G ~ 2 O ~ , S T N D ( 2 0 ~  
COMMON/8LK7/ JPOS~KEND,JR~MPSZpMDSZ*NASZ,NSEED,KWAN~KFLAG~LCLM 

C SUBROUTINE ASNAME LOCATES AN EMPTY CELL I N  N A M E  A R R A Y  AND RETURNS IT AS THE 
C VALUE OF THE ARGUMENT T O  THE CALLING ROUTINE 
C I F  THERE A R E  N O  E M P T Y  CELLS I N  NAME A R R A Y  A VALUE OF ZERO I S  RETURNED 

no l o  I = L . M A S Z  
I F (  N A N E ( I )  m E Q e  0 1 GO TO 20 

LO CONTINUE 
I D=O 
GO TO 30 

20 I D = I  
30 RETURN 

E N D  



SUBROUTINE AS CELL ( ID) 

Subroutine ASCELL a l loca tes  empty c e l l s  t o  a var iable  i n  the  DATA 

array.  The argument gives t he  posi t ion of t he  var iable  i n  the  NAME 

vector and must be defined by the  ca l l i ng  routine.  The length of the  

array, LNGT(ID), ( t he  number of c e l l s  t o  be a l located)  has t o  be defined 

and the  a v a i l a b i l i t y  of the  required number of empty c e l l s  i n  DATA array 

must be checked before ca l l i ng  t h i s  routine.  



110 

SUBROUTINE ASCELL(ID1 
COMMON/BLKl/ L(80)~K(4000)~OATA(2000)tNX~2000~ 
COMMON/BLK2/ N A M E ( ~ ~ ) ~ K S T C ~ O ) ~ L N G T I ; ~ O ~ F A V R G ~ ~ O ~ ~ S T N O ( ~ O ~  
COMMON/BLK3/ J A C I J B C * J C C ~ J D C , J F C ~ J F C ~ J G C ~ J H C ~ J I C B J J C ~ J K C ~ J L C ~ J M C  
COMMON/BLK4/ J N C I J O C I J P C ~ J Q C ~ J R C ~ J S C W J T C ~ J U C ~ J V C ~ J W C ~ J X C ~ J Y C ~ J Z C  
COMMON/RCKS/ J O C ~ J ~ C ~ J Z C ~ J ~ C ~ J ~ C O J ~ C ~ J ~ C ~ J ~ C ~ J ~ C ~ J ~ ~  
COMMON/RLK6/ J P L S C t J M I N C q J P E R C p J D I V C ~ J A S T C 9 J E Q L C v J R L K C q J C O M C ~ J S E M C  
COMMON/RLK7/ J P O S F K E N D F J R * M P S Z ~ M D S Z ~ M A S Z ~ N S E E D ~ K W A N F K F L A G ~ L C L M  
COMMON/8LK8/ LSEMtLMC9JLPRC9JRPRC 

C SURRnUTINF ASCELL ASSIGNS CELLS IN DATA ARRAY FOR A SPECIFTED VARIABLE 
C THE ARGUMENT ' I D '  AND THE LENGTH OF THE A R R A Y  MUST BE DFFINFD BFFORF CALLING 
C AVAILIBILITY OF ENOUGH E M P T Y  CELLS MUST BE CHECKED BFFORE CALLING 

IX=LWC+1 
10 IF( IX eGTe MDSZ 1 IX=1 

IF( N X I  1x1 .EQ, JPERC 1 GO TO 20 
IX=IX+l 
GO TO 10 

2Cl KSTfID)=IX 
LWC=I X 
LL=LNGT(ID) 
IF4 LL eEQe 1 GD TO 6 0  
DO 50 I=29LL 

30 IX=IX+1 
IF( I X  eGT* NDSZ 1 TX=L 
IF( NX(IX1 .EQ* JPERC 1 GO TO 40 
GO TO 30 

40 NX(LWC)=IX 
50  L W C = I X  
60 NX(LWC)=JASTC 

RETURN 
END 
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There a r e  an abundance of s t a t i s t i c a l  programs and s u b r o u t i n e s  a v a i l a b l e  t o  t h e  
computer u s e r .  However, f o r  t h e  o c c a s i o n a l  computer u s e r ,  o r  t h e  beg inn ing  s t a t i s -  
t i c s  s t u d e n t ,  t h e  u s e  of t h e s e  programs and s u b r o u t i n e s  can prove t o  b e  q u i t e  complex. 
For t h i s  r eason  STIL ( S T a t i s t i c a l  I n t e r p r e t i v e  Language) h a s  been developed. Th is  
language a l l o w s  a u s e r t o  q u i c k l y  a n d  e a s i l y  w r i t e  programs t h a t  s o l v e  a moderate range 
of s t a t i s t i c a l  and p r o b a b i l i t y  problems. Th is  manual l is ts  t h e  STIL i n t e r p r e t e r  and 
d e s c r i b e s  how t h e  sys tem o p e r a t e s .  The i n t e r p r e t e r  c o n s i s t s  of a  main program and 33 
sub-programs a l l  w r i t t e n  i n  FORTRAN I V .  
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